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(57) A beneene compound of the formula 



(CH2)„,0R^ 




(I) 



wherein each symbol Is as defined In the epecHteatton; 
an optically active isomer or salt thereof, a medldnal 
composition containing the same, and an Immunosup- 
pressant containing the same as the active ingrediem. 

The compound, optically active isomer or salt has 
an excellent Immunosuppressive effect and Is useful as 
an Inhibitor for the rejectk}n reaction occurring In organ 
or bone marrow transplantation, and as a preventive or 
remedy for anicutar rheumatism, atopic ecaema (der- 



matitis). Behcet's disease, uveal disease, systemic 
lupus erythematosus. Sjogren's syndrome, multiple 
sclerosis, myasthenia gravis, type I diabetes, endocrine 
ophthalmopathy, primary biliary, cirrhosis. Oohn's dis- 
ease, glomenitonephritis. sarcoidosis* psoriasis, pem- 
phigus, aplastic anemia, idiopathic thrombocytopenic 
purpura, allergy, polyarteritis nodosa, progressive sys* 
temic sclerosis, nixed connective-tissue disease, aorti- 
tis syndrome, pofymyositts, dermatomyositis. Wegen- 
ers granulon>a. ulcerative colitis, active chrortic hepati- 
tis, autoimmune hemolytic anemia. Evans* syndrome, 
bronchial asthma and polllnosls. It is useful also as an 
antHungal agent and hair growth ettmulanL 
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Description 
Technical Field 

The present invention relates to novel benzene compounds, tn detail, the present invention relates to beruene com- 
pounds useful as immunosuppressants, optically active isomers thereof and salts thereof, and pharmaceutical use 
thereof. 

Background Art 

In recent years* cyclosporin is in use for suppressing rejection developed In transplanting organs Inclusive of the 
compounds cunentty under development, the so-called Immunosuppressants are etpecAeti to t>e useful as therapeutic 
agents for articular rheunftatism and so on. Said cyclosporin, however, also possesses problems of side effects such as 
renal disorders, 

Meanwhile. Japanese Patent Unexamined Publication No. 104087^969 discloses that an immunosiipprassive 
substance is obtained from a liquid culture ot isaria stnclairii and said substance has been confimied to be (23, 3R. 
4R)-(E)-2-amino-3. 4<lihydrQ)cy-2-hydroxymethyM4-oxolcosa*6-enole add of the fofmula 

NH2 OH y 

COaH H OH ^/ ^(CH2)a-C-(CH2)a-CH3 



disclosed in US Patent No 3928572. In adc£tion. Japanese Patent Unexamined PubCcaUon fMo. 128347/1991 states 
that a series of said compound has an Immunosuppressive action. 

Referring to Merck Index, 11th edition, it Is described that 2-em1no-2-methyl-1* 3-propanediol (Index Na 460)» 2* 
aniino-2-ethyl-1 « S^opanedlol (Index Mo. 451) and 2^mino-2-hydroxymethyi-1 . 3-propanediol (also called as trometh- 
amine. Index No. 9684) can be used as intermediates for surface-active agents and pharmaceuticats, emulsifying agem 
or gas adsorbents and that tronnelhamine is medically usable as an alHalizer. In Jaf^nese Patent Unexamined Publica- 
tion No 416/1987, a hair dye containing 2-amino-2-(Cl-C5 allcyl)-l, 3-propanediol Is disclosed. US patent No. 491(^218 
and J. Med. Chem., vol.33, 2385-2393(1990) teach 2-amtno-2-(m ethyl or ethyl}*1. 3-propanediol as a synthetic inter* 
mediate for an antitumor agent Also, Japanese Patent Unexamined Pitiication Na 192962/1984 teaches fiat the 
albrementiohed 2'amino-2-(C1'C5 edkyl)*1. 3-propanediol or 2-amlno-1i 3-propanediol can be used as a stabUizer for 
an antigen or antibody-sensitized latex reagent. Moreover, US Patent No 3062839 teaches 2-methyl- or ethyl^mlno* 
2-(furytmethyf, phenylmethyl or phenylmethyl substituted tyy lower allcyl» lower alkoxy, chloro, hydroxy or unsubstituted 
amine)-1 . 3-propanediol having a tranquilizing action and J. Org. Chem., vol.25, 2057-2059 (1960) teaches 2-methyl- 
amIno-2-(phen>1methyl or phenylmelhyf substituted by 2-me1hyl. 3-methyl, 4-mettiy1, 4'methoxy or 4-hydroxy)-1. a-pro- 
panedid. Eur. J. Med. Ghent vol.25, 35*44(1990) teaches a substituted ethytenedianyne such as 3*(4- 
methoxyethaxyphenyl)-1. 2-diaminopropane. 5-phenyl-1, 2-dianrur^entane, e^henyt-1, 2'diaminohexane, can be 
used ae a Ggand of a platinum (II) complex having antitumor activity. Moreover. W092/16236 teaches spNngoslne 
derivatives useful as merrftjrane penetmtion enhancer. It has not been Irown, however, that these compounds have 
invmmosuppressive actions such as suppression of r^ection detreloped In organ transplantation, and prevention and 
treatment of autoimmune diseases. 

WO94/08943 discloses 2-amino*l, 3-prQpanedioi compounds having immunosuppressive action. Moreover, in 
Bloorganic & Medicinal Chemistry Letters, vol.5, No.8. '853-856 (199^. 2-annlno-2-p-(4-octylphenyl)ethyqpropane-1 . 3- 
diol h)drochlQride (hereinafter somefimes referred to as FTr720) as a novel synthetic imnrunostppressant is d'^closed, 
and in ibid.. voL5, No.8. 847^852(1 995). 2-amino-2-tetradecylpropane-1 , 3-diol as an immurmuppressant Is disclosed. 

An object of the present invention is to provide novel benzene compounds useful as pharmaceuticals, and having 
superior Immunosuppressive action with less side effects. 

Another object the present invention is to provide pharmaceuticals containing said oon\pounda 

Disclosure of the Invention 

The present invention Is as follows. 
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(1) A beruene compound of the formula 



NR^R* 



W— C — Z 




(I) 



<CHa)„OR? 



wherein W is hydrogen; a straight- or branched chain alkyi having 1 to 6 caibon atoms; a stra^hl- or branched 
chain alkanyl having 2 lo 6 cartxxi atoms; a straight- or branched chain atkynyl having 2 to 6 cartxan atoms; a phe- 
nyi which may be substituted by hydroxy; R^(CH2)n; or a straight* or branched chain C1-C6 alkyI substituted by 1 
to 3 substituents selected from the group consisting of a halogen, a cydoalkyl and a phenyl which may be substi- 
tuted t)y hydroxy; 

X is hydrogen, a straight-chain alkyI having caibon atonns in the number of p or a straight-chain alkoKy having car- 
bon atoms in the number of (jp-l). 

wherein the straight-chain alkyI having caibon atoms in the number of p and the strajght<hain alkoxy having car* 
bon atoms in the number of (p-1) may have 1 to 3 substituents selected from the group consisting of an alkyl. 
hydroxy an alkoxy. an acyloxy. amino, an alkylamino, an acylamino. oio. a haloalkyl. a halogen and a phenyl which 
may havea sub$tituent. vi^erein the phenyl which may have a substituent may have 1 to 3 aibstituents selected 
from the group consisting of an al)^, hydroxy, an alkoxy. an acyl. an acyloxy. amino, an aikylamino, an acylamino. 
a haloalkyl and a halogen; 

Y is hydrogen, an alkyl, hydroxy, an alkoxy, an acyl, an acytaxy, amino, an alkyiamino, an acylamino. a haloalkyl or 
a halogen; 

Z is a single bond or a straight-chain alkyl ene having carbon atoms in the number of q; 

p and q are the same or different and each is an integer of 1 to 20. with the provtso of 6sp4qs23 ; m is 1 , 2 or 3; 

andnis2or3; 

and are the same or differerl and each is hydrogen, an alkyl or an acyl; 
R^ is hydrogen, an alkyl or an acyl; and 

is hydrogen, an alkyl or an acyl 
an optically active isomer thereof and a salt thereof. 
(2) The benzene compound of (1), having the formula 



wherein is a straight- or branched chain alkyl having 1 to 6 carbon atoms; a straight- or branched chain alkeriyt 
having 2 to 6 cdrt)on atoms: a straight- or branched chain alkynyl having 2 to 6 cart>on atoms:'Oi a straight* or 
branched chain C1-C6 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cydoalkyl and a phenyl wfiich may be subslrtuted by hydroxy; 

Is a efiraight-chain alkyi having 5 to 19 carbon atoms or a siraight-chain allmy having 4 to 18 carbon atoms, 
wherein the straight-chain alkyt having 5 to 19 carbon atonns and the straight<hain allnxy having 4 to IB carbon 
atoms may have 1 to 3 subslituerits selected from the ^toup eonsisti ng of hydroocy. an acyloxy. amino, an acylamirto* 
oxo and phenyl: 

Is hydrogen, an alkyl, hydroxy or an aOoxy; 

is a straight-chain alKylene having 2 to 4 carbon atoms; 
R^ and R^ are the same or different and each is hydrogen, an alkyl or an acyl; 
and R^ Is hydrogen, an aOcyl or an acyl. 
an optically active isomer thereof and a salt thereof. 
(3) The benzene corrpound of (2). having the formula 




(I-a) 
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CH2OR* 




1 



(I-b) 



Mvherein is a straight- or brarvched chain allcyl having 1 to 4 cartxsn atoms; a straight* or branched chain alkenyl 
having 2 or 3 carlxn atoms; a straight- or branched chain alKynyl havfng 2 or 3 cariDon atoms; or a straight- or 
branched chain C1*C3 atkyi substituted by 1 to 3 subslltuents selected from the group consisting ol a halogen, a 
cydoalkyl and a phenyl wHch may be aubslituted by hydroxy; 

Is a straight-chain alkyi having 5 to 19 carlMn atoms or a straight-chain alkOKy having 4 to 18 cart>on atoms, 
wherein the sirctight-chain alKyt having 5 to 19 caibon atoms and the straighl-chi^n alkoxy having 4 to 18 caitxm 
atoms may have 1 to 3 substiluents selected from the group consisting of hycfroxy, an acyloxy. amino, an acylamino, 
0x0 and phenyl; 

is hydrogen, an alkyi, hydroxy or an alkoxy; 

is a straight chain alkylene having 2 to 4 cart>on atoms; 
R** and are the same or different and each Is hydrogen, an alkyi or an acyl; 
and is hy^ogen. an aOcyl or an acyl. 
an optically adhre isomer thereof and a salt hereof. 
(4) The benzene compound of (2) or (3). having the formula 



wherein is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms: a straight- or branched chain alkynyl having 2 or 3 caitMn atoms; or a straighft- or 
branched chain C1-C3 aDcyt substituled by 1 to 3 substltuents selected from the group consisting of a halogen, a 
cydoalkyl and a phenyl which may be substituted by hydroxy; 

is a straight-chain alkyl having 5 to 19 caibon atoms or a straight-chain altoxy having 4 to 18 carbon atoms, 
wherein the stralght-chain alkyl having 5 to 19 caibon atorrs and the straight-chain alkoxy having 4 to 1 8 cartxyi 
atoms may have 1 to 3 eitetituentB seiacted from the group consisting of hydroxy, an acyfoxy, amino, an acylamino, 
0x0 and phenyl; 

Is hydrogen, hydroxy or an €dkoxy: 

is a straight-chain alkylene having 2 to 4 caibon atoms; 

and are the same or different and each is hydrogen, an alkyl or an acyl; 
arxi is hydrogen, an alkyl or an acyl» 
an opIiGally active isomer thereof and a salt fhereof. 
(9 The beruene connpound of ariy one of (2), (3) or (4). having the formula 





wherein is a straight- or branched chain atlQfl having 1 to 4 caibon atonw; a straight- or t)ranched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 cartxn atoms; or a straight- or 
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branched chain C1 -03 alkyi substituted by 1 to 3 8uk)stituent8 selected from the group consisting of a halogen, a 
cydoalkyt and a phenyl which may be substituted by hydroxy; 

ts a straight-chain alkyl having 5 to 19 caiton atoms or a straight-chain alkoxy having 4 to 18 carbon atoms, 
wherein the straight-chain alkyt having 5 to 19 carbon atoms and the straight*€hain alkoxy having 4 to 18 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy. amino, an acylarnino. 
oixoand phenyl; 

is frydrogen or an alkoxy; 
2^ is a straight<:hain alkylene having 2 to 4 caibon atoms; 

artd are the same or different and each is hydrogen, an alKyl or an acyi; 
and is hydrogea an aikyt or an acyt, 
an optically active isomer thereof and a salt thereof. 

(6) The benzene compound of any one of (2), (3), (4) or (5). having the formula 



(I-e) 




,3 



CHgOR 



wherein is a straight- or branched chain all<yl having 1 to 4 carbon atoms; a straight- or branched ch^n alkenyl 
having 2 or 3 carton aton^; a straight- or branched chain alicynyt having 2 or 3 caibon atoms; or a straight- or 
branched chain Cl -03 atlcyl siiistituted by 1 to 3 substituents selected from the grot^) consisting of a halogen, a 
cydoalkyi and a phenyl which may be substituted by hydro»y; 

is a straight-chain alM having 5 to 19 carbon atoms or a straight^Ghain alkoxy having 4 to IB cart>on atoms, 
wherein the straight-chain alkyl having 5 to 19carbon atoms and the straight-chain alkoxy having 4 to 18 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy. amino, an acylamino, 
oxo and phenyl; 

is a straight*chain atkytene having 2 to 4 caibon atoms; 

and R^ are the same or different and each is hydrogen, an alkyl or an acyl; 
and R' is hydrogen, an alkyl or an acyl. 
an optically active isomer thereof and a salt thereof. 
(7) The benzene compound of (6), having the formula 




(i-f) 



wherein is a straight- or branched chain alkyl having 1 to 4 cart>on atoms; a straight- or branched chain alkeriyl 
having 2 or 3 carbon atoms; a straight- or branched chain atkynyl having 2 or 3 cart>on atoms;- or a straight- or 
branched chain CI -03 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cydoalkyi and a phenyl whk:h may be substituted by hydroxy; 

X^ is a 6traight<hain alkyl having 7 to 12 cartson atoms or a straight-chain alkoxy having 6 to 1 1 cartion atoms, 
wherein the straig^-chain alkyl having 7 to 12 caibon atoms and the straight'Chain alkoi^ having 8 to 1 1 carbon 
atoms may have 1 to 3 sii)slrtuent8 selected front the group consisting of hydroxy, an acylocy. amina an acylamino 
and oxo; 

is a straight'Chain alkylene having 2 to 4 caibon atoms; 

and are the same or different and each is fiydmgen. an alkyl or an acyl; 
and R^ is hydrogen, an alkyl or an acyl. 
an optically active isomer thereof and a salt thereof. 
(8) The benzene ccnrtpound of (8) or (7), having the tomiula 
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(I-g) 



10 

wherein 15 a straight- or branched chain alM having 1 to 3 cartoon atonrts; a 8trat(^t« or k>rBnched chain alkenyl 
having 2 or 3 carbon atoms: a straight- or branched chain alitynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alky! substituted by 1 to 3 halogens; 
15 is a straigm-chain alkyi having 7 to 12 cartoon atoms or a straight-chain alkoxy having 6 to 11 carbon atonw, 

wherein the straight-chain alkyi having 7 to 12 carbon atoms and the stralght-chain alkoxy having 6 to 11 carbon 
atoms may have 1 to 3 substituents selected from the group consisting 0I hydroxy, an acytoxy. amino, an acytamino 
and 0x0; 

is a stralght*chajn alkytene having 2 to 4 caitX)n atoms; 
20 arid are the same or different and each is hydrogen, an atl^ or an acyl: 

and is hydrogen, an alkyi or an acyl. 
an optically active isomer thereof and a salt thereof. 
(9) The benzene conrpound of (6) or (7), having the formica 



90 




w«— c— zW >-x« (I-h) 



wherein is a straight- or branched chain all^ having 1 to 4 caitxsn atoms; a straight- or branched cKiain alkeriyl 
tiaving 2 or 3 cartoon atorm; a str^ght- or branched chain alkynyl having 2 or 3 cait>on atoms; or a straight- or 

S5 branched chain C1-C3 alkyi substitutsd by 1 to 3 substituents selected from the group consisting of a halogen, a 
cydoalkyi and a phenyl which may be substituted by hydroxy; 

is a straight-chain alkyi having 7 to 12 cart>on atoms or a straight-ohain alkox/ having 6 to 11 carbon atoms; 
wherein the straight-chain alkyi having 7 to 12 eaitoon atoms and the straight-chain alkoxy having 6 to 1 1 caibon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acytoxy. amina an acylandno 

40 and Qxo; and 

Is a straight-chain alkylene having 2 to 4 carbon atoms, 
an optically active Isomer thereof and a salt thereof. 

(10) The benzene compound of any one of (6), (7), (8) or (9), having the formula 



(i-i) 



so 




wherein is a straight- or branched chain all^ having 1 to 3 carbon atoms: a siraidht- or branched chain alkenyl 
haying 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight* or 
branched chain C1-C3 alkyi substituted by 1 to 3 halogens: 

Is a straight-chain alkyi having 7 to 12 cartxm atoms or a straight-chain alkoxy having 6 to 11 carbon atoms; 
wherein the straight-chain alkyi having 7 to 12 cait>on atonB and the straight-chain alkoxy having 6 to 1 1 cart>on 
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atotns max have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, aminos an acylamino 
and Qxo; and 

is a straight-chain aMene having 2 to 4 caibon atoms, 
an optically active isomer thereof and a salt thereof. 
5 (11) The benzene compound of ariy one of (1) to (10). which is selected from the groyp consisting of 

2-antffio-2-methyl^-(4-octylphenyl)butanoK 

2-amino-2-mett^M-(4-octanoytphenyl)butanol, 

2Bmino^-(4^ 1 'hydrQxyoctyOphenyq-2-methyibutanol, 
10 2-amino^-(4-hep1yloxyphenyi)-2-melhytbutanol. 

(+)-2-amlno-4-(4-heplylaxyphenyt)-2-methytt)iitanol. 

(-)'2-antinoN4-(4-heptylox^enyl)-2-methyIbutanol. 

2-amin<M-(4-decylphenyl}-2-m8thylt)utanol. 

2-amlno-2-methyl-4-(4-nonyioxyphenyl)butanol, 
15 2sEunincM-(4-dodecylphenyl)-2-methylbiitano(i 

2-amino-2<methyl-4H(4-iindecyloxypheny1)butanol. 

2-amino-2*ethyt-4*{4'Octytphenyl)butanol. 

2-amlno-2-ethyt-4-(4-octanoylphenyl)butanol, 

2-amino-2-ethyl-4-{4-(1-hydroxyoctyOphenyl]butanol. 
80 2 -aminc>4-[4-( 1 -aminoocty l)pheny1]-2-ethytbu1anol, 

2-amino-2-eth^N4-(4-heptytoxyphenyQbutanol, 

2-amino-2-[2-(4-cctylphenyOe1hyQpentanol. 

2*amino-2-[2-(4-cctanoylphenyl)ethyQpentanot, 

2-amino-2-[2-[4»(1 «tiydroxyoctyl)phenyl]e4hyqpentanol. 
25 2-amino-2<[2-[4-(1-aminooctyl)phenyl]ethyqpentanot. - . . . _ 

2-amino-2-(2-(4-heptyioxyphenyl}eth)^entanol, 

(R)*2«amino-2-[2-<4-heptyloxypheny))ethy1lpentanol. 

(S)-2-aniino-2-[2*(4-heptytoxyphenyl)ethyllpentanol, 

2-amfno-4-f luoro-2*(2*(4-heptytQxyphenyl)ethyqbutanol and 
90 2-amlno-2-isopropyl-4-(4-heplyloxyphenyl)bu!anol, 

an optically active isomer thereof and a salt thereof. 

(12) The benzene compound of any one of (1) to (10). which is selected from the group consisting of 

95 2-amino-2-methyl<4-(4-octylphenyObirtarx)l, 

2-amino-4-(4-heptyloxyphenyl)-2*methylbutanol, 

(♦)-2-amino-4-(4*heptyloxyphenyl)-2-methylbutanol. 

(->2-amincM«(4*heptyloxyph6nyl)-2*melhylbutanol> 

2-amin<h4<(4-decy(phenyO*2-methylbutanol. 
40 2-amino-2-fnethyl-4-(4-nonyloxyphenyObutanol, 

2-amino-4-(4-dodecylphenyl)-2-methylbutanol. 

2-amino*2-methyl-4-(4-undecylQxyphenyl)butanol, 

2-anrttno-2-ethyl-4*(44ieptyloxyphenyl)butanol. 

2-amino-2-I2-{4-ociylpheny1)ethyllpentanol, 
45 2-amino-2-[2-{4-octanoylphenyl}ethyllpentano), 

2-amino-2-(2-[4*(l-bydroxyoctyt}phenyl]ethyl]per(tanol, 

2-amino-2*(2<(4-heptyloxyphenyi)ethy1]pentanol, 

(R)>2-amlno-2-(2-(4-heptyloxyphenyl)ethyllpentanoL 

(8)<2-ann{n&-2-p-(4-heptyloxyphenyl)ethyl]pentanol, 
50 2-amlno^tuoro-2-{2-(4-heptytcKyphen^)ethyl)butanol and 

2^mino-2-isoprGpyl*4^44ieptyloxyphenyObulanol« 

an optically active isomer thereof and a salt thereof. 

(13) The benzene compound of any one of (1) to (10). which is selected f^om the group consisting cf 

55 

2-amirH>-4-(4-heptytoxyphenyi)-2-methyfbutanol. 
2-amim>-2-ethyl-4-(4'heptytoxyphenyf)butanol, 
(R)«2-amino-2-[2*(4-heptylQxyphenyl)ethyqpentanoi and 
2-amino-2<4sopro|iyl^4«hep^oxyphenyQbutaftoi» 
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an opt catty actira isonner thereol and a Gall Ihereot 



(14) The benzene compound of (3) or (4). having ttte tormula 



W2 — c — 7} 



CHgOR' 




1 



(I-j) 



wherein Is a straight- or branched chain alKyt having 1 to 4 carbon atoms; a etiaight' or branched chain alkenyt 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 cartxm atoms; or a straight- or 
branched chain Cl -C3 alkyt substituted by 1 to 3 sUsstHuents selected from the group consisting of a halogen, a 
cydoalkyf arvJa phenyl which may be substituted by hydroxy; 

is a straight-chain alky! having $ to 19 carbon atoms or a straight-chain atkoxy having 4 to 16 cartoon atoms, 
wherein the straight-chain alkyi having 5 to 1 9 carbon atoms and the straight-chain alkoxy having 4 told carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amina an acylaminci. 
oxo arvl phenyl; 

is hydroxy or an alkoxy; 

is a straight-chain alkylene having 2 to 4 caft>on atorm; 
R'^ and are the same or different and each is hydrogen, an alkyI or an acyl; 
and is hydrogen, an alkyI or an acyl, 
an optically active isomer thereof and a salt thereof. 
(15) The beruena compound of (14), having the formula 



wherein is a straight- or Ivanched chain all^l havhg 1 to 4 cartoon atoms; a straiQ^* or branched chain alkenyi 
having 2 or 3 caitXHi atoms; a straight* or branched chain alkynyl having 2 or 3 cart>on atoms: or a straight- or 
branched chain C1-C3 alkyI substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cydoall^ and a phenyl which may be substituted by hydroxy; 

)^ is a straight-chain all^ having 7 to 12 oartMn atonn or a straight-chain alkoxy having 6 to 11 carbon atoms, 
wherein the stralght-chaln alkyI having 7 lo 12 caitxm atoms end the atrai^-chain alkoxy having 6 to 1 1 oaibon 
atoms may hove 1 to 3 eubstAuenls selected from the group consialing of hydroxy, an acytoxy, amino, an acytamtno 
and oxo; 

is hydroxy or an alkoxy; 

is a straightTchain alkylene having 2 to 4 cartoon atoms: 
R^ and R^ are the same or different and each ie hydrogen, an alkyI or an acyl; 
and R^ is hydrogen, an alkyI or an acyl, 
an optically active Isomer thereof and a salt thereof. 
(16) The beruens compound of (14) or (15). having the formula 
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C— Z^—<\ />~X2 (M) 



wherein is a straight- or branched chain alk^ having 1 to 3 carbon atoms; a straight- or Imnched chain alkenyt 
having 2 or 3 cart)on atonis: a etraight- or branched chain lUkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1«C3 all^ substituted by 1 to 3 halogens; 

is a atraight-chain alM having 7 to 12 caibon atoms or a straight-chain ttlKoxy having 6 to 1 1 carbon atoms, 
wherein the straight-chain allcyl having 7 to 12 carbon atoms and the straight-chain atkoxy having 6 to 1 1 caibon 
atoms may have 1 to 3 substituents selacted from the group consisting of hydroxy, an acyloxy, amino, an acylamtno 
and oxo; 

is hydroxy or an alkoxy; 

is a 8traight<hain alkylsne having 2 to 4 cartxvi atoms: 

and are the same or different and each is hydrogen, an afic^ or an acyl; 
and R^ is hydrogea an aikyi or an acyt, 
an opticaily active isomer thereof and a salt thereof. 
(17) The benzene compound of (14) or (15). having the fdrmula 



NHa 
CHaOH 



wherein is a straight* or branched chain alhyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain aOcynyl having 2 or 3 caition atoms; or a straight- or 
branched chain C1-C3 alkyi substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 

cydoatkyt and a phenyl which may be substituted by hydroxy; 

)^ Is a straight-chain alkyI having 7 to 12 cartoon atoms or a suaight-chain alKoxy having 6 to 1 1 carbon atonrs, 
wherein the straight-chain aDcyl having 7 to 12 caibon atoms and the stralght^hain aikoxy having 6 to 11 carbon 
atoms may have 1 to 3 sut>stituents selected from the group consisting of hydroxy, an acyk>xy. amino, an acylamino 
and oxo; 

Is hydroxy or an alhoxy; and 

is a straight-chain alkylene having 2 to 4 carton atoms, 
an optically active isomer thereof and a salt thereof 

(18) The benzene compound of any one of (14). (15). (1Q or (17), having the formula 



CH2OH 



wherein is a straight* or branched chain alM having 1 to 3 cartMon atom; a stralglht- or branched chain atkeriyl 
having 2 or 3 cartwn atoms; a straight- or branched chain alkynyl having 2 or 3 cait>on atoms; or a straight- or 
branched chain C1-C3 alkyI substituted by 1 to 3 halogens; Is a straight-chain alkyI having 7 to 12 cartxm atoms 
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oraGtraight-diainalkaxy havingeto 11 carbon atoms, wherein the straight-chain all^ having 7to 12 carbon aton^ 
and the straight-chain alkoxy having 6 to 1 1 cartxtn atoms may have 1 to 3 substltuents selected f lom the group 
consisting of hydroxy, an acyioxy. amino, an acylamino and oxo; 
Y* is hydroxy oran alkoxy; and 

is a straight-chain alkyleno having 2 to 4 cait>on atoms, 
an optically active isomer thereof and a salt thereof. 

(19) The bertzene confound of ariy one of (14) to (18), wNch is selected from the group consisUng of 

2-amjno-4-(44iep1ylaKy-3-nr)ethQKyphenyl)'2-methylbuftanol. 
2-amino*4<44iep^QKy-34iydrDxyphGnyl)'2-methylbutBnol, 
24Utiino-2-ethyt-4^44)eptytoxy-34iyd^OKyphenyl)butanol and 
2-amino-2{2-(4-heq3ty!oxy-3>ri^roxyphenyqethyl]pemanol 
an opttcaOy active Isomer thereof and a salt thereof. 

(20) The benzene compound of any one of (14) to (1 8), which is2-am}no-4-(4-heptyloxy-3-methGKyphenyQ-2-meth- 
y(butanol» an optically active isomer thereof and a salt thereof. 

(21) The benzene compound of (1), having the fonnula 



NR^R^ 

R^0{CH2)„— (jJ— Z^~^^^ ^ (I-o) 
(CH2)^OR* ^ 



wherein is a straight-chain alKyl having 5 to 1 9 cartxsn atoms or a stxaight-chajn aliocy having 4 to 18 cerixn 
atoms, wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyioxy, amino, an 
acylamino^ oxo and phenyl: 

is hydrogen, an alkyl, hydroxy or an alkoxy; 

Is a straight-chain alkytene having 2 to 4 carbon atoms; 
mls1.2or3:nis2ora; 

and are the same or different and each is hydrogen, an alkyl or an acyl; 

Is hydrogen, an alkyl or an acyl: and 
R^ is hydrogen, an alkyl or an acyl. 
an optically active isomer thereof and a salt thereof. 
(22} The benzene compound of (21), having the formula 



(i-p) 



wherein is a straIght«chsUn aD^I having 5 to 19 cartxM atoms or a 8trai^<hain alkoxy having 4 to 18 cartoon 
atoms, wherein the straight<hain alkyl having 5 to 19 caitm atoms and the strdght-chain alkoxy having 4 to 18 
cartxHi atoms may have 1 to 3 substituents selected from the group consisting of hydrcKy, an a^oxy, amino, an 
acylamina oxo and pheriyt; 

is hydrogen, an alkyl. r^droxy or an alkoxy; 

is a straight-chain alkylene having 2 to 4 cartxm atoms: 
mts1,2or3;ni82or3: 

and R^ are the same or different and each is hydrogen, an alkyl or an acyl; 
R? is hydrogea an alkyl or an acyl; and 
R^ is hydrogen* an alkyl or an acyl, 



NR^R^ 

R*0(CH2)„ — C — t 



Oq3 \ . 
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an optically active isomer thereof and a salt thereol 

(23) The benzene compound of (21) or (22). having the tormuta 



R*0(CH2)„— (jJ— Z*— <v >-X' (I-q) 
(CH2)^0R 




wherein is a etralght-chaln alkyi having 5 to 19 cart>on atome or a straight-chain altoxy having 4 to 18 cart>on 
atoms, wherein the straight<hain alkyl having 5 to 19 cartxm atoms and the $tralght*chain altoxy having 4 to 18 
caft)on atoms may have 1 to 3 sulTstituents selected from the group consisting of hydroxy, an acyloxy. amino, an 
acytamina oxo and phenyl; 

is hydrogen, hydroxy or an atkoxy; 
2^ is a straight-chain alkylene having 2 to 4 caibon atoms; 
mis 1.2 or 3: n is 2 or 3; 

and P? are the same or different and each is hydrogea an alkyl or an acyl: 

is hydrogen, an alkyl or an acyl; and 

is hydrogen, an allqi or an acyl, 
an optically active isomer thereof and a salt thereof. 

(24) The benzena compound of any one of (21). (22) or (23). having the fomiula 



R'0(CH2)n— C— Z^— i />-X^ (It) 
(CH2)„0R^ 



no3 \ , 



wherein Is a straight-chain aikyi having 5 to 19 caitoon atoms or a straight-chain dkoxy having 4 to 1 8 caitwn 
atoms, wherein the straight-chain alkyl having 5 to 19 caitaon atoms and the straight-chain alkoxy having 4 to 18 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy. amino, an 
acytamina oxo and phenyl; 
is hydrogen or an alkoxy; 

is a straight-chain alkytene having 2 to 4 cart»n atoms; 
mls1,2or3:nis2or3; 

R'' and R^ are the same or different and each Is hydrogen, an aDcyl or an acyl; 

R^ is hydrogen, an alkyl or an acyl; and 

R^ is hydrogen, an alkyl or an acyt. 

an optically active isomer thereof and a salt thereof. 

(25) The benxene compound of ary one of (21). (22). (23) or (24). having the formula 

nr'r^ 

R^0(CH2),— (3— Z^— ( I-S ) 
(CH2)^OR^ 



wherein X^ is a atraight-chafin alkyl having 5 to 19 cait>on atoms or a straight-chain alkoxy having 4 to 18 carbon 
atoms, wherein the straight'Chatn alkyl having 5 to 19 carbon atoms and the atraight-Ghain altany having 4 to 18 
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caibon atoms may have 1 to 3 substituants salected from the firoup oonststing of hydropcy; an acyloxy, amino, an 
acylamino. oxo and phenyl; 

is a ataaight-chain alkylene having 2 to 4 caibon atoms: m is 1. 2 or 3; n Is 2 or 3; 
and are the same or different and each to hydrogen, an aikyt or an acyl: 
5 R^ IS hydrogen, an alkyl or an acyl; and 
R^ is hydrogen, an aikyi or an acyl. 
an opticaily active isomer thereof and a salt thereof. 
(26) The benzene compound of (25). having the formula 

w 

R^0(CH2)„— C— 2^— ^^^^ ( l-t ) 

(CH2)^OR« 



wherein to a straight-chain alkyt havir^g 7 to 12 carbon atoms or a straight-chain alkoocy having 6 to 1 1 cartxsn 
so atoms, wherein the straight-chain alkyl having 7 to 1 2 carbon atoms arxl the straight-chain alhoxy having 6 to 1 1 
cart>on atoms may have 1 to 3 sUbstituents selected from the group consisting of hydroxy, an acytoxy. amino, an 
acylaiTvnoandoxo; 

Is a straight-chain alkylene having 2 to 4 cartwn atoms; 
mis1.2or3:nto2or3; 
25 R^ arxi R^ are the same or different and each to hydrogen, an alkyl or an acyl; 

to hydrogen, an alkyl or an acyl: mi 

to hydrogen, an ail^i or an acyl, 
an optically active isomer thereof and a salt thereoi 
(27) The tseniena oornpound off (25) or (26). having the fbrmuto 



90 



35 




H0(CH2)„— C— Z'— 4 >-X2 (I-u) 



40 Wherein to a straight-chain atkyi having 7 to 12 caibon atoms or a straight-chain alkoxy having 6 to 1 1 caibon 
atoms, wherein the straight-chain alkyl having 7 to 12 cait)on atoms and the stralght*Ghain alkoxy having 6 to 11 
cartx)n atoms may have 1 to 3 sUbstltuents aelecled from the group consisting of hydroKy, an acytoxy. amino, an 
acylaonno and oxo; 

is a straight-chain aikyterra having 2 to 4 caibon atoma; and 

45 mto1.2or3;andnto2or3. 

an optically active toomer thereof and a aalt theraof. 

(28) The benzene conpound of any one of (21) to (27). which to aelected from the group consiating of 



2*anruno*2-{3-(4-h6ptylphanyi)prQpyl]butane-1 . 4-dtol. 

so 2-amino*2-[3-{4-rranytphen^)propyl]butane-1, 4-diol, 

2-amino'2-{3-{4-undecytphenyl)propyqbutane-1, 4-diol, 
2-anrUno'2-{2-(4-octylphenyl)ethytlbutane-1, 4-dtol. 
2-antino-2-[2-{4<jdcy1pherYy1)ethyl]butane-1. 4-diol, 
2-amino-2-I2-{4-dodecylphenyOethylIbutane-1 , 4-diol, 

a 2-amino>2-(2-(4'heptyloxyphenyl)ethyl]butano-1. 4-diol, 

2- amlno-2-PH4'<>ctytphenyOethyQpentane-l. Sdiol. 

3- amino-3-(2«{4-oc^henyl)athyQpentane-1, &dtol and 
3-amino-3-{2-(4-oc^henyOethyqheKana-1. 6-dio). 

an opticaily active isomer thereof and a salt thereoi 
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(29) The benzene conrpot^ of any one of (21) 1o (27). which is selected from the group consisting of 

2-afnino-2*(3*(4-h6ptyipheny1)prppyQbutBne-l. 4-diol. 
2*amino>2-[3>(4-nonyiphenyqprop/ilbutahe-1. 4-diol. 
2-amino-2-[3-(4-undecytphenyl)prop)rl]butanB-1 . 4-dlol. 
2-aniinO'2-[2-(4-octyiphenyl)ethyf]butana-1, 4<liol, 
2-afnino-2*[2^4«decy^henyt)ethyl]butane-1 , 4-diol, 
2-amino-2-[2-(4Kjodecytphenyl)ethyl]butane*i. 4-diol. 
2*anvno-2-[2-(4-heptytoxyphenyO0thyt]bu1ane*1. 4-dol, 

2- aniino-2-[2*(4-ociy^eny1)ethyllpentane-1, S^iol and 

3- aniino-3-(2-(4*octylphenyl)ethyqhexane-l. 6<}lol, 
an optically active isomer thereof and a salt thereof. 

(30) The t)enzene compound of any one of (21) to (27). which is 2-aniino-2'{3-(4*nonytphenyl)prGpyl]txjtane-1, 4- 
diol. an optically active isomer thereof and a aall thereof. 

(31) The benzene compound of (1). having the formula 



wherein is a straight-chain aikyi having 5 to 19 cartxm atoms or a straight-chain alkoxy having 4 to 18 cart>on 
atoms, wherein the straight-chain alkyi having 5 to 1 9 carbon atoms and the straight-chain alKoxy having 4 to 18 
catton atoms may have i to 3 substituents selected from the group consisting of hydroxy, an acytoxy. amino, an 
acytamina^ oxo and phenyl; 

is hydrogen, an alkyl. hydroxy or an alkoxy; 

is a straight-chain alkylene having 2 to 4 caibon atoms; 

and are the same or different and each is hydrogen, an alkyl or an acyl; 
and R^ is hydrogen, an alkyl or an acyl, 
an optically acdve Isomer thereof and a salt thereof. 
(32) The beruene compound of (31), having the formula 



wherein is a straight-chain alkyl having 7 to 12 carbon atoms or a atrai^-chain alkoxy having 6 to 11 caitx»n 
atoms, wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 
cartxm atoms may have 1 to 3 siibstftuents selected fi'om the groi4> consisting od hydroxy, an acyloxy. amino, an 
acylantoandoxo; 

is a strafght-chain alkylene having 2 to 4 cartxm atoms; 
R^ and are the same or different and each is hydrogen, an alkyl or an acyl; 
and is hydrogen, an alkyl or an acyl, 
an optically active Isomer thereof and a salt thereof. 
(33) The benzene compound of (31) or (32). having the formula 




CHaOR^ 



NR^R^ 




CHgOR^ 
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so 




(I-X) 



fo Wherein is a straight-chain alKyl having 7 to 12 caitson atoms or a straight-chain alkaxy having 6 to 1 1 cartm 
atoma. vi^erein the slraight<hain al)^ having 7 to 12 catbort atoms and the straight-chain ailoxy having 6 to 11 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy. amino, an 
acytam!no and oxo; ar)d 

Is a straight-chain alkytene having 2 to 4 carbon atoms. 

IB an optically active isomer thereof and a salt thereof. 

(34) The benzene compound of any one of (31) to (33). wtiich Is selected from the group consisting of 

2-ami no-4-(4-octyiphenyObutanol , 
2-amino>4*(4-heptytoxyphenyl)biJtarKil and 
20 2-anruno-5>(4-hexylQxyphenyl)pentanol, 

an optically active isomer thereof and a salt thereof. 

(35) The benzene compound of (1). having the formula 




wherein is a straight-chain allcyt having 5 to 19 carbon atoms or a atreight-chain afkoxy having 4 to 18 caibon 
35 atoms, wherein the straight-chain alkyl having 5 to 19 caibon atoms and the (traight-chain alkoxy having 4 to 18 
caitnn atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
acylantino, oxo and phenyl; 

is hydrogen, an alkyl. hydroxy or an alkoxy: 
is a straight-chain alkylene having 2 to 4 caibon atoms; 
40 and are the Game or differem and each Is hydrogen, an alkyl or an acyl; 

is hydrogen, an alkyl or an acyl; arxl 
R^ Is f^rogen or hydroxy, 
an optically active isomer thereof and a sett thereof. 
(38) The benzene conpound of (35), having the formula 




69 wrherein Is a stnedght-chain alkyl having 7 to 12 cartx3n atoms or a straight-chain alkoxy having 6 to 1 1 cartm 
atoms, wherein the stralght^ain alkyl having 7 to 12 carbon atoms and the straight-chain aOoxy having 6 to 11 
caibon atoma may have 1 to 3 sitetiluenls selected from the group oonsteling of hydroxy, an acytoxy, amino, an 
acylaminoandoxo; 

Z^ is a straight-chain alkylene having 2 to 4 carbon atoms; 
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and are the same or diKerent and each is hydrogen, an alkyt or an acyl; 
is hydrogen, an alkyl or an acyl; and 
R' is hydrogen or hydroxy, 
an optically active isomer thereof and a salt thereof. 
5 (37) The bentene compound of (35) or (36), having the formula 



10 




(I-aa) 



CHgOH 



15 wherein is a straight-chain allcyl having 7 to 12 carbon atoms or a atraight-chain alkoxy fmving 6 to 11 cartoon 
atoms, wtierein the straight-chain alKyl having 7 to 12 cartx)n atonns and the straight-chain altoxy having 6 to 1 1 
carton atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an aeyloxy. amino, an 
acylamino and oxo; 

is a straight-chain alkylene having 2 to 4 carbon atoms; and 

so R^ is hydrogen or hydroxy. 

an optically active isomer thereof and a salt thereof. 

(38) A pharmaceutical composition comprising any one of the compounds of (1) to (37). 

(39) An tmmunosuppreasant cornprising the benzene conipound, an opticaDy active isomer thereof or a salt thereof 
of any one of (1) to (37). 

ss (40) The pharmaceutical agent according to (39). wherein the immunosuppressant is an agent for suppressing 
rejection. 

(41) The pharnrtaceutical agent according to (39). wherein the immunosuppressant is an agent for the prevention 
or treatment of autoimmune diseases. 

(42) The pharmaceutical agent according to (41). wherein the agent for the prevention or treatment of autoimmune 
50 diseases is an agent for the prevention or treatment of rheumatism. 

In |3resent Invention, compounds of the general formula 
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(g] 

40 



Wherein R" is hydrogen, an alkyi (e.9. methyt, eth/l, propyl. butyQ. is carboxy. aUoxycarfoonyl (e.9. methoxycaibonyl. 
ethoxycartxjnyl), aldehyde, vinyl, le 2 or 3, and R\ R^. R», X. Y. Z, W. m and n are tiose mentioned above, are useM 
4B ae eynihetic intermediatBe. 

"Hie groups represented by the respective symbols In the present epeeif ioation are explained In the tellowlng. 

The straight* or branched chaJn all^ having 1 to 6 caiton atoms at W or Is exemplified by methyt, ethyl » propyl, 
isopropy). butyl, Isobutyl. tert-butyl. pen^, isopentyt, hexyl and isohexyl. Preferred is a straight* or branched chain alkyI 
having 1 to 4 carbon atoms. parUcularly preferred is a straight- or brariched chain aikyi having 1 to 3 carbon atoms. 
s» The straight- or branched chain alkyi having 1 to 4 carbon atoms at Vfi is exempfified by methyl, ethyl, propyl, iso- 
propyl, butyl, isobutyl and tert^butyl. 

The straight- or branched chain afkyi having 1 to 3 carbon atoms at is exemplified by methyt. e»vl. propyl and 
isopropyL 

The stmight- or branched chain alkenyl having 2 to 6 caibon atoms at W Is exemplified by vmyl. allyl. 1-propenyl. 
ss 2-btitenyl, a-buterryl. 4-pentsnyl and 5*hexeiiy1. Preferred te a straight- or branched chain alkenyl having 2 or 3 carbon 
atoms. 

The straight- or branched chain alkenyl having 2 or 3 carton atoms at or Is ocemplified by vinyl, aflyl and 1- 
propenyi 

The straight- or branched chain aJkynyl having 2 to 8 carbon atoms at W is exefTplifled by propaigyl. 2-butynyt. 3- 
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butynyl. 4«penlyn/l and S hexynyt. Preferred is a ekraioht- or branched chain alkynyl having 2 or 3 cafDon atoms. 

The straight- or branched chain atkynyt having 2 or 3 carbon atoms at or is axenplified by propargyl. 

The phenyl which may be substituted by hydroxy at W is exemplified by phenyl. 4-hydroxyphenyl. 3-hydroxyphenyl 
and 2-hydroxyphenyl. 

The straight- or branched chain C1-C6 alkyt substituted by 1 to 3 substituents selected from the group consisting 
of a halogen (fluorine, chlorine, bromine, iodine), a cydoallvl (e.g. cydopropyl. cyclobutyt. cydopentyl. cyclohexyl, 
cycloheptyl) aiKJ a phenyl which may be substituted by hydroxy at W or is exemplified by f luoromelhyl. 2-fluoroethyli 
2-chloroethvl, 2-bromoethyl, 2. 2, 2-trifluofoelhyl. 3-fluoropropy1, 3, 3, 3-trifluoropropyl, 4-fluorobiityl, 5-fluoropentyl, 6- 
fluorohexyl. cyclqpropyimethyl. cyclobutylmelhyl, cydohexylmethyl. benzyl, 2-phenylethyl, d-phenyljpropyl. 4-hydro3(y- 
benzyl. 3. 4-dihydroxybenzyl and 3. 4. S-trihydroxybenzyl. Prefenred is a straight- or branched chain C1-C3 alkyt substi- 
luted by 1 to 3 substituents selected from the group consisting of a halogen, a cycloatkyl and a phenyl which may be 
substituted by hydroxy, particularly preferred is a straight- or branched chain C1-C3 alKyl which is substituted by ito 3 
halogensw 

The straight- or branched chain C1-C3 alkyi substituted by 1 to 3 substituents selected from the groi^) consisting 
of a halogen, a cydoalKyl and a phenyl which may be substituted by hydroxy at is exemplified by fluoromethyl. 2* 
Ikjoroethyl, 2-chlofoethyi, 2-bromoethyt. 2. 2, 2-trifluofoelhy1, 3-(luofopropyl. 3, 3, 3-trifluoropropyl, cyclopropylmelhyl, 
cyclobutylmethyl. cyclohexylmethy!, beniyl, 2-phenylethyl. 3-phenylpropyl, 4-hydroxybenzyl. 3. 4-dihydroxybenzyl and 
3. 4. S-trihydroxybenzyl. 

The straight- or branched chain Cl -03 alkyI substituted by 1 to 3 halogens at is exempGfled by fluoromethyl. 2- 
fluoroethyl. 2-chtoroethyl. 2-bromoethyl. 2. 2. 2-trifluoroethyl. d-fluoroprcpyl. 3. 3. 3-trifluoropropyL 

The straight-chain alkyI having carbon atoms in the number of p at X is a straight-chain alkyI having 1 to 20 caitton 
atoms and Is exempTified by methyl, ethyl, propyl, butyl, pentyl. hexyl. heptyf. octyl, nonyl. decyl. undecyt. dodecyl. tri- 
decyl. tetradecyl. pentadeo^. hexadecyl. heptadecyl. octedecyt, nonadecyi and icosyl. Preferred is a straight-chain 
alkyt having 5 to 19 carbon atoms, particular^ preferred is a straight-chain alkyI having 7 to 12 caitxyi atom& 

The straight-chain alkyi having 5 to 1 9 cart>on atoms at is exemplified by pentyl. hexyl. heptyl. octyl. nonyl. decyl. 
undecyi. dodecyl. trklecyl. tetradecyl. pentadecyl, hexadecyl. h«ptadecyl. octadecyl and nonadecyi. 

The straight-chain alkyl having 7 to 12 carbon atoms at X? is exernplified by hi^yl. octyl. nonyl. decyl. undecyl and 
dodecyl. 

The stTBlght'Chain alkoxy having car^n atoms in the number of (p-1) at X is a straight-chain alkoxy having 1 to 19 
cartwn atoms and is exemplified by methoxy, ethoxy, propoxy, butoxy, pentylo)y, hexyloxy, heptyloxy, oc^ioxy. nonyloxy, 
decytoxy, undecyloxy. dodecyloxy. tridecyioxy. tetradecyloxy. pentadecyloxy. hexadecyloxy. heptadecyloxy. octadecy- 
loxy. nonadecyloxy and icosytoxy. Preferred is a straight-chain alkoxy having 4 to 18 cartaon atoms, par^larly pre- 
ferred is a straight-chain alkoocy having 6 to 1 1 carton atoms. 

The straight-chain alkoxy having 4 to 18 carbon atoms at X^ is exemplified by butoxy. pentyfoxy. hexyloxy, heptyloxy, 
octyloxy. nonyloxy. decytoxy. undecyloxy. dodecyloxy. tridecyioxy. tetradecyloxy, pentadecyloxy. hexadecyloxy. heptade- 
cyloxy and octadecyloxy.. 

The straig^-chain alkoxy having 6 to 1 1 carbon atoms at X^ is exenplified by hexyloxy, heptyloxy. octyloxy. nony- 
loxy, decyloxy and undecyloxy. 

The alkyl as a substituent at X is a straight- or branched chain alkyt having 1 to 6 caitson atoms and Is exemplified 
by methyl, ethyl, propyl, tsopropyl. butyl, isobutyl. tert-butyi. pentyl and hexyl. The said alkyl may be substituted by a 
phenyl wNch rrmy have 1 to 3 substituents seleded from the group consisting of an alkyl» hydroxy, an acyl. an acyloxy. 
amino, an alkylamino, a hal.oalkyt and a halogen. 

The alkoxy as a substituent at X Is a straight- or branched chain alkoxy having 1 to 6 cartson atoms and is exempli- 
fied by methoxy. ethoxy. propoxy. isopropoxy. butoxy. icobutoxy. sec-lxitoxy. tert-butoxy, pentyloxy. Isopentyloxy. tert* 
pentyloxy and hexyloxy. 

The acyloxy as a substituent at X. X^ or X^ is that where the acyf moiety is a straight- or branched chain alkanoyl 
having 2 to 20 cart>on atoms and Includes, lor example, acetoxy, proplonyloxy. butyryloxy, Isobutyryloocy, pivaloyloxy. 
pentanoyloxy. hexanoyloxy. heptanoyloxy. octanoyloxy. nonanoyloxy. decanoyloxy. undecanoyloxy dodecanoyloxy. trl- 
decanoyloxy. tetradecanoyloxy. pentadecanoyloxy. hexadecanoyloxy. hepladecanoyloxy. octadecanoyloxy, nonade- 
canoytoxy and ioosanoytoxy. 

The alkylamino as a substituent at X Is that where the alkyl mdety is a straight- or branched chain alkyl having 1 to 
6 caftx>n atoms and Indudes. for example, methytamino. ethytamlno. propytamirK), IsopropylaminOk butylamlnok iso« 
butylamino. sec-lxitylamina tert*bulylamina pentylamino. isopiantytamina tert-pentytamlno arvl hexylamirv. 

The acylamino as a substituent at X. X^ or Is that where the acyl moiety is a straight- or branched chain alkanoyl. 
alkoxycarbonyt or aralkoxycarbonyl having i lo 20 carbon atoms and indudes. for exantple. formylamina acetylamino. 
propionylamlno. butyrylamlno. isobutyrylanrinoi pentanoylamlno. pivafoylamino. hexanoylamina heptanoylamino. 
octanoylamino. nonanoylamina decanoytamino. undecanoylamino. dodecanoytamlno. tridecanoytamino. tetrade- 
cano^tamino. pentadecanoylan^no. hexadecanoylamlna heptadecanqyiamino. octadecanoylamino. nonade- 
canoylamino, icosadecanoylamino. methoxycarbonytamino. ethoxycatbonylamino. propoxycaibonylamlno. 
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isopropoxycaffaonylamino, butoxycartmylamino. isobiitoxycaitx)n)4amino, tBrt-butoxycartxmylannino and benzyfcixy* 
carbortytamino. 

The haloalkyl as a substituent at X is that where the alkyl moiety is a straight* or branched chain alkyi having 1 to 
6 carbon atoms and inctudes, for exampla f luoromethyl. triftuoromethyt. chloromethyl. 2. 2. 2-triftuoro6lhyl. perlluGroe- 
thyt, 3 cMoropropyt. 3-fluoropropy). 4-chlor6butyl» 4-fluorobutyl. 5-chloropentyl. S^lorohexyl and 6-f luorohexyl. 

The halogen as a substituent at X is exentplified by f luorina. chlorine, bromine, iodine. 

The acyl as a substituent o1 a phenyl iMhich may have a substituent at X is an alkanoyi or aroyl which may have a 
substituent. where the atkanoyt Is a straloh^ or branched chain alkanoyi having 1 to 20 cartoon atoms and includes, for 
example, fformyl, acetyl, proplonyl. butyryl. isobutyryt, pentanoyt, hexanoyl, heptanoyf. octanoyl. nonanoyl. decanoyl. 
undecanoyl. dodecanoyl. tridecanoyl. tertadecanoyl. pentadecanpyl. hexadecanoyl. heptadecanoyl. octadecanoyt. non- 
adecanoyl and ioosanoyl, and wtiich nr>ay have phenyl as a substituent. Examples thereof include phenytacetyl and phe- 
nylpropionyl. The arpyl includes benzoyl. 

The alkyl. alkoxy. acyloxy. alKylamina acylamino, haloalkyl and halogen as a substituent o1 a phenyl which may 
have a substituent at X are respectively the same as the aforementioned alkyl, alkoxy, acyloxy. all^minQ. acylamino, 
haloalkyl and halogen as a substituent at X. 

The acyl. acyloxy. alkytamina acylamino. haloalkyl and halogen at Y. the alkyl at Y or Y^ or the alkoxy at Y\ Y^. 
or Y^ are respectively the same as the aforementioned acyl. acyloxy, atkylaminoL acylamino. haloalkyl, halogen, alkyl 
and alkoxy as a sUtMtituent of a phenyl vwhich may have a substituent at X. 

The sIraight'Chain alkylene having carbon atonns In the number of q at Z is a straight-chain alkylene having 1 to 20 
caibon atoms and is exempCfied by methylene, ethylene, trimethylene. tetremethylene. pentamethytene. hexamethyl- 
ene, heptamethyfene, octamethylene, nonam ethylene, decamethylene. undecamethytene. dodecamethytene, tri- 
decamethylene. tertadecamethylene. pentadecamethylene. hexadecamethylene. heptadecamethylene. 
octadecamethylene. nonadecamethylene and Icosamethytena Preferred is a 6traight<chatn alkylene having 2 to 4 car* 
bon atoms. 

The straight-chain alkylene having 2 to 4 carbon atoms at Is exemplified by ethylene, uiriiethylene and tetrame- 
thytena 

The alkyl at and is the same as the aforementioned alkyl as a substituent at X. 

The acyl at R* and R^ is an altanoyl. aroyl. alkoxycarbonyi or aralkyloxycafbonyl which may have a subslltuent. 
where the alkanoyi is a straight- or branched chain alkanoyi having ! to 20 cait»n atoms and includes, for axampte, 
formyl, acetyl, propionyl, bUyryl, isobutyryf. pentanoyt. heninoyl. heptanoyl. octanoyl. nonanoyl, decanoyl, undecanoyl. 
dodecanoyl. tridecanoyl, tetradecanoyl. pentadecanoyl. hexadecanoyl. heptadecanoyl. octadecanoyl. nonadecanoyt 
and icosanoyl, and which may have phenyl as a sutKtituent Examples thereof include phenylacetyl and phenylpropio- 
nyt. The aroyl includes beruoyl. The alkoxycarbonyi is that the alkoxy moiety is a straight- or t)ranched chain alkoxy hav- 
ing 1 to 20 caftx>n atoms and includes, for example. methoxycartxNiyl. ' ettK3xycarbonyl, propoxycartx}ny1. 
isopropoxycartxsnyt, butoxycaitx)nyl. isobutoxycartxmyl, tert-butaxycart)onyl, pentyloxycartxxiyl, isopentytoxycarbonyl. 
tert-pentyloxycarbonyl, hexytoKycart>onyl, heptyloxycaitKxiy). octyloxycait>ony1. nonyloxycart)cnyl.-d6cyloxycarbonyl, 
undecyloxycart>onyl. dodecyloxycarbonyl. tridec^oxycartoor^. tetradecykKycarbonyl. pentadecyloxycartx>nyl. haxade* 
cyknycarbonyl, heptadecyloxycart>onyl, octadecyloxycartsonyl. nonadecykixycarbof^ and icosylOKycarbonyl. Tlie 
aralkyloxycartx)nyl includes benzyloxycarbonyl. 

The alkyl at R? ie the same as the aforememtoned alkyl as a substituem at X 

The acyl at R^ is the same as the aforementioned acyl at R** and R^. 

The all^ at R* is the same as the aforementioned alkyl as a sUbstltuent at X. 

The acyl at R* Is tfie same as the aforementioned acyl at R' and R*. 

Examples of the salts of the compound (I) include salts with inorganic acids, such as hydrochloride, hydrobromtde. 
sulfate and phosphate, salts wHh organic ackJ. such as acetate. fOmarate. maleate. benzoate. dtrate. succinate, malate. 
methanesulfdnatBi t>enzenesiifonate and tartrate. When the salts of tha compound Q) ere used as pharmaceuticals, 
prefen-ed aie these pharmaceutkally acceptable eafts. The coirpounds of the present inventton also enoompaea 
hydrate and solvates. 

When the compounds of the presant invention have one or more asymmetric centeie in the molecules, various opti- 
cal isomers are otrtained. The present invention also encompasses optical isomers, lacemates. diastereomers and the 
mixture thereoi Moreover, when the compounds of the present invention include geontetric isomers, the present inven- 
tion encompasses ds-ccmpounds. trans-oompounds and the mixlure thereot 

The preferabia compounds of the present Invention are shown in the llpllowing tables. In the table, Me means 
methyl. Et means ethyl. n-Fr means n*propyl. i-Pr means isopropyl. c*Pr means cydopropyl. rvBu means r»4iutyl. Ac 
means acetyl. Ph means pheriyt CehU means phenylene and Boo means teft-butOKycartxsnyt. 
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4-0(CH2),oCH3 


H 


H 


H 


H 
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The corrpound of the present invention can be produced acoordino to ttie fdltowino methods. , 

I 

[Method A] 

A compound of the. formula (II) (hereinafter referred to as Compound (II)] ; 
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fp wherein Z. X and Y are as defined above. Lv Is a leaving group widely enplp/ed In the field of oiganic synthetic chem- 
istry, such as fluorine, chlorine, bromine, iodine, methanesutfonytoxy, p-toluenesu)tonyloxy or trifluoromethanesuHony* 
loxy. or when X or Y has a functional group (0.g. amina hydroxy, 0x0). the functional group may be protected if 
necessary, is condensed, in the presence of a base, wHh a cornpound of tha formula <ltl) (hereinafter referred to as 
Compound (III)] 



,COOR^ 

< (in) 

COOR^ 



wherein ?f is lower alkyi, for example, methyl, ethyl, propyl, teopropyl, butyl, tert-butyl; to a compound of the fbr- 
ss mula (IV) [hereinafter referred to as Compound (l>0] 

COOR*" 

35 wherein X. Y Z and R« are as defined above; which is subjected to condensation with a compound of the formula (V) 
(hereinafter refeRed to as Compound (V)] 

P^0(CH8)n-Lv (V) 

40 wfieretn is a hydroxy-protectino group widely employed in the field of organic synthetic ohenr^istry, such as acetyl 
benzoyl, benzyl, trimethylsityl. tert-buty)dimeihylsllyl. tert-bulyldlphenylsilyt. methoxymethyl, methoxyethaxymethyl or 
tetrahydropyranyl, and n and Lv are as defined above; in the presence of a base, to ghfo a compound of the formula (VI) 
(hereinafter reffeired to as (impound (VI)] 

COOR*^ 



P^O-(CHa)n-C— Z— ^^^^ ( VI ) 



COOR^ 

wherein X, Y Z, R". n and are as drfined abova The ester compound obtained is then subjected to hydrolysis and 
the Curlius reanangement reaction, to give a compound of the formula (VIQ (hareinafter referred to as (impound (VIQ) 
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NHCOOR*' 

5 P'0-(CH2)n-C— 2— (VII) 

COOR^ ^ 

10 wherein Is alkyl group or aralkyl group, for exarnple, methyl, ethyl, propyl. Isopropyl, butyl, tert-tnityl, benzyl, and X, 
Y Z, R^. n and are as defined above: \which is subjected to reduction of ester and protection/tieprutection, if neces- 
sary, to give conrpound(s) of the fonnula (Vlll-a) and/or (Vill-b) [hereinafter referred to as Compound (Vlll-a) and/or 
(Vlll-b)l 



Q 

f - - 

CH20R' 




(Vm-a) <VIII-b) 



wherein X. Y. Z. R\ R^. and nare aa defined above; followed by freatnnent wHh an alkali and prolection^deprotection. 
if necessary, to give a compound of fhe Ibrmula (1-1) [hereinafter referred to as Compound (1-1)] 

NR^R* ^ 
R'0-(CH2)n-C— Z--^^^ (H) 
CH^OR^ ^ 



40 Wherein X. Y. 2, R\ R^, R^ F)^ and n are as defined above. 

Examples of the base to be used In the condensation of Conpound (II) and Conipound (III) include sodium nneth- 
oxide. sodium ethoxfde, sodium hydride, potassium hydride, lithium disopropylamidei lithium hexamethyldisilazane. 
diisopropylethylamineand 1, a<diazal3icydo-{4.3.0]undec*5>ena 

Examples of Ihe organic solvent to be used in the condensation inciude rrrethanol, ethartol. tert-butyl alcohol, tet- 
45 rahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethyHormamida, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, me^ylene chloride. cNoroform, dichloroethane arid ecetonltrile. 

The condensation generally proceeds at a temperature of from -20*0 to 150*C and a lower or Ngher temperature 
than said tenperature range ntay be selected on demartd. 

Tbe oondensation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period than the 
90 indicated period may be selected on demand. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (IV) can be purified by a method known In the field of organic synthetic chemistry, such as 
solvent extraction, recrystallisation. chromatography or a method using an ion exchange resin. 

The oondensation of the second process In the present nrwthod is carried out under the above-mentioned condi- 
5s tlons 

Examples of the base to be used In the hydrolysis of Compound (VI) include sodium hydroxide, potassium hydrox* 
Ids. fithium hydroxide and barium hydroxida 

Exanples of the organic solvent to be used in hydrolysis include methanol, ethanol. tert-butyl alcohol, tetrahydro- 
furan, ethylene glycol dime»iyl ether. dimethyHormamide and dimethyl suttoxide. and a mixed solvent with virater thereof 
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can be used if necessary. 

The hydrolysis generally proceeds at a teinperature ot from '20^C to 80*C arxl a lower or higher tennperature than 
said temperature range nnay be selected on demand. 

The hydrolysis is generally canried out for 30 minutes to 2 days and a longer or shorter reaction period than the indi- 
5 cated period may be selected on demand. 

After the hydrolysis is carried out under the abcve-mentloned oondrtions or after removing the protecting group on 
demand, the objective compound can be purified by a method known In the field of organic synthetic chemistry, such 
as solvent extraction, recrystallization, chromatography or a m^hod ua'ng an ion exchange resin. 

Examples of the base to be used in the Curtius rearrangement reaction Include hOnig base such as trlethylamine 
to or diisopropyl6thylamjne» provided that cartxixylic add in the reaction substrate form a salt, none of the aforementioned 
base need to be used. 

Examples of the activating agent to be used in the Curtius rearrangement reaction include methyl chloroformate. 
ethyl chloroformate, isopropyl chlorofOrmaie, isobutyl chloroformate and phenyl chtoroformate. 

Examples of the azidation agent to be used In the CurHus rearrangement reaction include sodium azide and diphe* 
15 nytphosphoric azlde. provided that diphenylphosphoric aside is used, both the aforementioned base wnd activating 
agent are not necessary to enrploy. 

The solvent to be used in the Curtius rearrangement reaction Is preferably non*protonic solvent at the first half of 
the reaction arxl is exenrptified by tetrahydrofuran. acetone, diethyl ether, ethylene glycol dimethyl ether. dimethyKorma- 
mide, dimethyl sulfoxide, dioxane. metylene chloride, chloroform, dchtoroethane and acetonitrile, and is exemplHied, at 
20 the latter half of the reaction, by methanol, ethanol, tert-but/l alcohol, tetrahydrofuran, diethyl ether, ethylene glycol 
dimethyl ether, cfimethytfbrmamide. dimethyl sulfoxide, benzene, toluene, xylene, dioxane, methylene chloride, chloro- 
form, dichloroelhane. acetonitrile and benzyl alcoliol. 

The Curtius reanrangement reaction generaOy proceeds at a temperature of from •20'C to 150'C and a lower or 
higher temperature than said tennperature range may be selected on demand. 
^ The Curtius rearrangement reaction is generaDy carried out for 30 minutes to 10 hours and a longer or shorter reac* - - 
tton period than the indicated period may be selected on demand. 

After the Curtius rearrangement reaction is carried out under the abovementioned conditions or after removing the 
protecting group on demarxf. the objective compound can be purified by a method known In the field of organic syn- 
thetic chemistry, such as solvent extraction, reaystallisation. civomatography or a method using an ton exchange resin. 
so Examples of the reducing agent in the reduction of ester include metallic reducing reagent such as diborane, 
sodium borofiydride, lithium borohydrida or lithium alminum hydride. 

Exanples of the organic solvent to be used in the reduction Include methanol, ethanol, tert-butyl alcohol, tetrahy- 
drofuran. diethyl ether and ethylene glycol dimethyl ether. 

The reduction generally proceeds at a temperature of from -1 00*C to 80*C and a lower or Ngher tenperature than 
35 said temperature range m^ be sdeoted on demand. 

The reduction is generally carried out for 30 minutes to 10 hours and a longer or shorter reaction period than the 
indicated period may be selected on demand. 

After the reduction is carried out under the above-mentioned conditions or after removing the protecting group on 
demand, the objective compound can be purified by a method Imwn in the field of orgaruc synthetic chemistry, such 
40 as solvem extraction, recrystallization, chromatography or a method using an ion exchange resin. 

Exanples of the alkali to be used In 9ie alkaline treatment of Compound (Vlil-a) and/or (Vlll-b) include sodium 
hydroxkJe and potassium hydroxMe. 

Examples of the solvent to be used In the present reaction include melhanol. etfianol. tert-butyl alcohol, tetrahydro- 
furan. diethyl ether, ethylene glycol dimethyl ether, water and a mixture thereol. 
45 The reaction generally proceeds at a temperature of from SO*C to the refluxing temperature of the solvent to be . 
used and a lower or higher temperature than said tenperature range may be selected on demand. 

The reaction is generally carried out for 30 mir«jtes to 12 houre and a longer or shorteir reaction period than the 
indicated period may be selected on demand. 

After the reaction Is canied out under the above-mentioned condKk>ns or after removing the protecting group on 
so demand, the objecUve conpound can be purified by a method known in the flekl of organic synthetic chemistry, such 
as solvent extraction. recrystaBizatlon. chromatography or a method u&lng an ton exchange resfn. 

In the present method. Compound (1-1) also can be produced directly without through Compound (VII) to Com- 
pound (Vllka) and/or (Vlll-b). 

S5 [Method m 

The (kvrpound (VI) In Method A also can be produced according to the fbOowing method. 
Namely. Conpound (III) and Conpound (V) are condensed in the presence of a base to give a conpound of the 
formula (l)q [hereinafter refenred to as Compound (IX)] 
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COOR'' 

5 p'0-(CH2)o-CH (DC) 

COOR® 

10 wherein R^, and n are as defined above; which is subjected to condensation, in the presence o1 a base, with Com- 
pound (II) to give Corrpound (VI). Each condensation reaction in the present method is also carried out under the same 
conditions of the condensation in Method A, 

(Method q 

15 

Compound (VI) to be produced aocordino to Method A is deprotected selectively and is then treated with an add 
or a base to give a compound of the formula (X) (hereinafter ref ened to as Compound (X)] 



20 



29 




Wherein X. Y. Z. and n are as defined above; which is subjected to hydrolysis and then Curlius rearrangement reacM 
tion, and is further protected /deprotected. if necessary, to give a compound of tie formula (Xt) (hereinafter referred to 
30 as Compound (XI)] 



35 




(XI) 



40 

Wherein X, Y Z, R\ and n are as defined above; which is subjected to reduction and is protectedAdeprotected. if nec- 
essary, to give Compound (i-1). 

Examples o1 the base to be used In the hydrolysis indude sodium hydroxide, potassium hydroxide, lithium hydrox- 
ide and barium hydroxide. 

45 Examples of the solvent 1o be used in the hydrolysis include water, methanol, ethanol. tert-butyl alcohol, tetmhy- 
drofuran. ethylene glycol dimethyl ether, dimethylformamlde and dimethyl sulfmdde. 

The hydrolysis generally proceeds at a temperahire of from -20*C to 60*C and a lower or higher ten^perature than 
said temperature mnge may be selected on demand. 

The hydrolysis is generally canied out for 30 minutes to 2 days and a longer or shorter reaction period than the indi- 
so cated period may Ira selected on demand. 

Alter the reaction Is carried cut under the abovennentioned conditions or after removing the protecting group on 
denund. the objective compound can be purified by a method known In the field of organic synthetic chemistry, such 
as solvent axtractioa recry&tailization. chromatography or a method using an ion exchange resin. 

Examples of the base to be used in the Curtlus reanrangement reaction include hOnig base such as trietfiytamlne 
55 or dTisopropylethylamine. provided that cartxxxylic edd in the reaction substrate form a salt, none of the albrementfoned 
base need to be used. 

Exarhplas of the activating agent to be used In the Curtius rearrangement reaction indude metfiyl chloioformate. 
ethyl chtorofbrmata. isopropyt chloiofbnmate. isobutyl chlorofbrmate and pheriyt cMorofbrmata 

Exanples of the azidation agent to be used In the Curtius reanengement reaction indude sodium azide and diphe* 



69 



EP0778 263 A1 



nylphosphoric azide. provlclecl that diphenytphcssphorie aside is used, both the aforementioned base and activating 
agent are not necessary to employ. 

The solvent to be used In the Curtius rearrangement reaction is preferably non-protonic solvent at the first half of 
the reaction and is exemplified by tetrahydrofuran. acetone, diethyl ether, ethylene glycol dimethyl ether, dimethylfonma- 
mide, dimethyl sulfoxide, dtoxane. metylena chlorido, chloroform, dichloroethane and acatonitrile. and is exemplified, at 
the latter half of the reaction, by methanol, ethanol. tert-butyl alcohol, tetrahydroturan, diethyl ether, ethylene glycol 
dimethyl ether. dimelhyHormamide. dimethyl sulfoxide, benzene, toluene, xylene, dioxane. metfylene chloride, chloro- 
form, dichloroethane. acetonitrile and benzyl alcohol. 

The Curtius reanrangement reaction generally proceeds at a temperature of from -20*0 to ISO'C and a lower or 
higher temperature than said temperature range may be selected on demand. 

Ttie Curtius rearrangement reacUon is generally carried out lor 30 minutes to 10 hours and the longer or shorter 
reaction period than a indicated period may be selected on demand. 

After the Curtius reanrangement reaction is canried out under the aboveHnentioned conditions or after removing the 
prote^ng group on demand, the objective compound can be purified by a method known In the field of organic syn- 
thetic chemistry, such as solvent extraction, recrystallisation. chromatography or a method using an ion exchange resin. 

Exarrples of the reducing agent in the reduction Include metallic reducing reagent such as diborana, sodium boro- 
hydride. lithium borohydride or lithium alminum hydride. 

Examples of the organic solvent to be used In the reduction include methanol, ethanol. tert-butyl alcohol, tetrahy- 
drofuran, ethyl ether and ethylene glycol dimethyl ether. 

The reduction generally proceeds at a temperature of from -100*C to ao*C and a lower or higher temperature than 
said temperature range may be selected on demand. 

The reduction is generally carried out for 30 minutes to 10 houia and a longer or shorter reaction period than the 
indicated period may be selected on demand. 

After the reduction Is carried out under the above-mentioned conditions or after remcving the protecting group on 
demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, such 
as solvent extraction, recrystallizatlon. chromatography or a method using an Ion exchange resin. 

[method D] 

Compound (XI) in Method C also can be produced according to the following method. 
Namely, a oompound of the formula (Xlt-a) [hereinafter referred to as Compound (Xll-a)} 



NH2 




(Xll-a) 



wherein n is as defined above; and benzophenonelmlne are corxjensed to give a compourKf of the formula (Xll-b) [here- 
inafter referred to as Compound (XH-b)] 

N=C-Ph 




(Xll-b) 



wherein Ph Is phenyl and n is as defined above: and Compound (Xf l-b) and Compound (II) are condensed, in the pre& 
enee of a base, to give a compound of the fbrmula ()(IIO [hareinafter referred to as Comipaund (XliO] 
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Ph 

N«C-Ph V 




(XIII) 



wherein X, X Ph and n are as defined abore; which i» subjected to hydrolysis and protecUon/deprotecUon, H neces- 
sary, to give Compound (XI). 

15 Exanrples of the organic solvent to be used in Ihe condensation with banzophenoneimlne include methanol, etha- 
nol. tert-butyl alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylfbrniamide, dimethyl sulfox- 
ide, benzene, toluene, xylene, dioxane. methylene chloride, chloroform, dichloroethane and acetonitrile. 

The condensation generally proceeds at a terrperature of from -20*C to 50*C and a lower or higher temperature 
than said temperature range may be selected on demand. 
so The condensation is generaDy canied out for 30 minutes to 24 hours and a longer or shorter reaction period than 
the incficated period may be selected on demand 

After the condensation is carried out urxier the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, such 
as solvent eadraction, recrystailisation, chromatography or a method using an ion exchange resin. 
25 Examples of the base to be used in the condensation with Compound (II) include sodium methoxide. sodium ethox* 
ide. sodium hydride, potassium hydride, lithium diisopropylamide, lithium hexamethyldisllazane. diisopropyletfiylamiae 
and 1. 8-dlazabicydo[4.3.0]undeG-5-ene. 

Examples of the organic solvent to be used in the condensation include methanol, ethanol. tert-butyl alcohol, tel- 
rahydrofuran. diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene. 
so xylene, dioxane, methylene chloride, chloroform dichloroethane and acetonitrile. 

The condensation generaOy proceeds at a temperature of from -100*C to 150'C and a lower or higher temperature 
than said temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period than the 
indicated period may be selected on demand. 
55 After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the ol^ective oonpound can be purified by a method known in the field of organic synthetic chemistry, such 
as solvent extraction, recrystaitlzation. chromatography or a method using an ten exchange resin. 

Examples of the reagent to be used in the fiydrolysls include hydrocMoric acid, sulfuric acid, acetic acid and irHluor- 
oacetic add. 

40 Examples of the solvent to be used in the hydrolysis include water, methanol, ethandl. tert-butyl alcohol, tetrahy- 
drofuran, etiiylene glycol dimethyl eUier. dimethylformamide and dimethyl sulfoxide. 

The hydrolysis genially proceeds at a terrperature of from -20*0 to 80*C and a lower or higher temperature than 
said temperature range may be selected on demard. 

The hydrolysis Is generally carried out for 30 minutes to 5 hours and a longer or shorter reaction period than the 
45 indicated period may be selected on den^nd. 

After the hydrolysis is carried out urxier tiie above-mentioned conditions or after removing the protecting group on 
demand, the oli^ective compound can be purified tsy a method Igiown in tiie field of organic synthetic chemistry, such 
as solvent extraction, recrystailisation, chronnatography or a method using an ion exchange resin. 

so (Method E| 

A oompoind of the formula (XIV) [hereinafler referred as to Compound (XIV)] 
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5 W*-CH (XIV) 

COOR'' 

10 

wherein is a straight- or branched chain allcyl having 1 to 6 cart)on atoms; a straight- or branched chain aikeny) hav- 
ing 2 to 6 caitNMi atoms; a straight- or branched chain alkynyl having 2 to 6 carbon atoms; a phenyl which may be sub* 
stituled by hydroxy; or a straight- or branched chain C1-C6 allcyl substituted by 1 to 3 subsGtuents selected from the 
group consisting of a halogen, a cydoalkyt and a phenyl which may be substituted by hydroxy, ia as defined above, 
15 when has hydroKy. the hydroxy may be protected if necessary: is condensed, in the presence of a base, with Com- 
pound (II) to give a compound of the fbmnula ()CV) [hereinafter referred ae to Conpound (XV)] 



20 




(XV) 



wherein V\^. X, Y Z and are as defined above; which is hydrolyzed, Mowed by Curt! us reanangement reaction to 
give a compound of the formula pcvi^ (hereinafter referred as to Confound (XVI}] 



NHCOOR** 
I 




39 



30 

W«-C— 2-^ ^ (XVI ) 
COOR" 

wherein VT. X, Y. Z. and are as defined abotie. ITie ester oonipound obtained Is reduced and-sutjected to pro- 
tectiontiepratecdon, if necessary, to give a compou n d ofthe tbrmula Q(VII)Iherelnafter reflBrred as to Compound (XVIi)] 

^ R' W" 

\ I X 



50 v\fherein X Y, Z and are as defined above; followed by teatment with en alkali and protectton/deprotection. H 
necessary, to give a compound of Ihe formula (1-2) |hereinafler refen'ed as to Compound (1-2)] 
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NR^R^ 



X 



w^-c— z 




Y 



(1-2) 



CH2OR' 



wherein W», X, Y Z. R"*, and are ae defined above. 

Examples of the base to be used in the condensation with Compound (II) include sodium methoxide. sodium elhox- 
ide» sodium hydride, potassium hydride, lithium dilsopropytamide, lithium hexamethyldisllBzane, dilsopropylathylamine 
and 1, &<liazabicyclo[4.3.0]undec-$-ene. 

Exanrples of the orQanic solvent to be used In the condensation Include methanol, ethanol, ten-butyl alcohol, tet- 
rahydrofuran. diethyl ether, etfiylene glycol dimethyl ether, dimethyitormamide, dimethyl sulfoxide, bencene. toluena-; 
xylene, dioxane. methylene chloride, chlomform. dichloroethane and acetonitrile. r 

The condensation oenerelly proceeds at a temperature of from •20*C to 150*0 and a lovrer or higher temp^^ure 
than said temperature range may be selected on demand. 

The oondensation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction /period than the 
Indicated period n^ay be selected on demand. 

Ar«ur the condensation Is can'ied out under the above-mentioned conditions or after r^tsfiioving the protectir^ group 
on demand, the objective conv\»4nd can ^ytqurHlftjthy a mpthod krxjwn :*o<*h tt/UM of organic synthetic chemistry, such 
as solvent extraction, recrystallization. chromatography or a method isJng an ion exchange resin. 

Examples of the base to be used in the hydrolysis of Conpound (XV) include sodium hydroxide, potassium hydrox- 
ide, lithium hydroxide and barium hydroxide. . 

Exarnples of the organic solvent to be used in hydrolysis Include methanol, ethanol, tert-butyt alcohol, tetiahydro- 
furan, ethylene glycol dimethyl ether, dimethyUormamide and dimethyteulfoxlde, and a mixed solvent with water thereof 
can be used if necessary. 

The hydrolysie generally proceeds at a temperature ct from -20*C to 80''C and a lower or higher tempeiBture than 
said temperature range may be selected on demand. 

The hydrolysis is generally canled out for 30 minutes to 2 days end a longer or shorter reaction period than the indi- 
cated period may be selected on demand. 

After the hydrolysis Is carried out under the above«mentioned conditions or after removing the protecting group on 
demand, the objective compound can be purified by a method Icnown in the field of organic synthetic chemistry, such 
as solvent extraction. recrystaQization, chromatography or a method using an ion exchange resin. 

Examples of the fc>ase to be used In the Curtius rearrangement reaction Include honig t>ase such as triethylamlne 
or diisopropyiethylamine, provided that caitXBcylic acid in the reaction substrate form a salt none of the aforementioned 
l>ase need to be used. 

Examples of the activating agent to be used in the Curtius rearrangement reaction include methyl chlorofbrmate. 
ethyl cfilorotbrmate. Isopropyl chiorotormaie. isobutyl chlorofOrmate and phenyl chlorolormata 

Exannples of the azkfation agent to be used In the Curtius rearrangemem reaction Include sodium azide and diphe- 
nylphosphoric aside, provided that dipheriytphosphoric azIde Is used, both the aforementioned base and activating 
agent are not necessary to employ. 

Exanryplee of the solvent to be used In the Curtius rearrangement reaction is preferably non-protonic solvent at the 
first half of the reaction and Is exemplified by tetrahydrofuran. acetone, diethyl elher. ethylene glycol dimethyl ether, 
dImethytfoFmamlde, dimethyl sulfoxide, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrae, and is 
exemplified, at the latter half of the reaction, by methanol, ethanol, tert-butyl alcohol, tetrahydrofuran. diethyl ether, eth- 
ylene glycol dimethyl ether, dlmethyirormamlde. dimethyl eulfoxlde, benzene, toluene, xylene, dioxane, methylene chlo- 
ride, chloroform, dichloroethane, acetonitrile and benzyl alcohol. 

The Curtius rearrangement reaction generally proceeds at a temperature of from -SO'C to 150*C end a lower or 
higher ternperature than said temperature range n^y be selected on demand. 

The Curtius rearrangement reaction is generaSy carried out for 30 minutes to 10 hours and a bnger or shorter reac- 
tion period than the indicated period may bo selected on demand. 

After the Cunius rearrangement reaction Is carried out under the abovementioned oondHlona or after removing the 
protecting group on demand, the ot^ecUve oonpound can be purVled by a method Known In the field of organic syn- 
thetic chenHstry. such as solvent extraction, reorystallleation. chron\atooraphy or a method using an Ion exchange resin. 

Examples of the reducing agent to be used In the reduction of Conpound PCVI) include metallic reducing reagent 
such as oodlum borohydride. lithium boroftydrlde or alminum hydrtda 



63 



EP077a263A1 



Examples of the orgarvc solvent to be used in the reduction include methanol, ethanol. tert-butyl alcohol, tetrahy- 
drofuran, diethyl ether and ethylene glycol dimethyl ether. 

The reduction generally proceeds at a temperature o1 from -20 to SO't? and a lower or higher terrperature than 
said temperature ranQe nr^ay t>e selacted on deniand. 

The reduction is generally carried out for 30 minutes to 10 hours and a longer or shorter reaction period than the 
indicated period may be selected on demand. 

Alter the reduction Is carried out under the above-mentioned conditions or after removing the protecting group on 
demand, the objective compound can be purified by a method Imwm In the field of organic synthetic chemistry, such 
as solvent extractbn. recrystaOlzation, dvomatography or a method udng an ion exchange resin. 

Examples of the alkali 16 be used In the ali^line treatment of Compound (XVII) include sodium hydroxide and 
polaeslum hydroxide. 

Examples of the organic sotvertt to be used in the presem reaction include methanol, ethand. tert-butyl aloohd. tet- 
rah><irofumn. diethyl ether, ^hylene glycol dimethyl ether, water and a mixture thereof. 

Thb present reaction generally proceeds at a temperature ol from 50*C to the refluxlng temperature of the solvent 
to be used «nd a lower or higher tenperature than said temperature range may be selected on demand. 

The present reaction is generally carried out tor 30 ntinutes to 12 hours and a longer or shorter reaction period than 
the indicated perkyj may be selected on demand 

After the reducll&n Is can^ied out under the above-mentioned conditiorta or after removing the protecting group on 
demarKi, tt>e objective oonpound can be purif liod by a method Knpwn In the field of organic eynthetic chemistry, such 
a& solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

In the present method. Compound (1-2) also can be produced directly from Compound (XVI) without through Com* 
pound (XVtl). • • 

[Methodf=] 

Conripound (X}\0 also can be produced acoofding to the following melhod^ 

Namely, a oonpound of the formula (XVIIi) [hereinafter referred to as Compound (XVIll)] 

VV"-Lv (XVIII) 

wherein and Lv are as defined above; and Compound (111) are condenaed In the presence of a base, to give Com- 
pound PCIV). 

Examples of the base to be used in the condensation of Conpound (XVtll) and Compound (111) include sodium 
methoxide, sodium ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, lithium hexamethyWisila- 
zane, diisopropylethylamine and 1. 8-diaEabicyclo[4.3.0]undec-&ene. 

Examples of the organic soh/ent to be used In the condensation include methanol, ethanol. tert-butyl alcohol, tet* 
rahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dlmethytfontwrnlde, dimelhyl sulfoxide, benzene, toluene* 
xylene, dioxane. methylene chloride, cWorolbrm. dicMoroethane and acetonltrfle. 

The condensation generally proceeds at a temperature of from -20*0 to 1S0*C and a lower or higher temperaturB 
than said temperature range ma/ be selected on demand. 

The condcfnsatlon Is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period than the 
indtcoted period may be selected on demand. 

After the condensation is carried out under the above-mentioned oorvlitfonsor after removing the protecting group 
on demand, the objective compound can be purified by a method Known In the field of organic synthetic chemistry, such 
as solvent extraction, recrystafllzation, chromatography or a method using an Ion exchange resin. 

[MethodG] 

Compound <XV); in Method P also can be produced according to the fbllowing method. 

Nameljft Compound (IV) and Compound pcvtlQ are condensed In the presence of a baae to gVe Compound (XV). 

Exanplee of the base to be used Iri the condensation of Conpound (IV) and Compound PCVIII) include sodium 
methoxide, sodium ethO)ddek. sodium hydride, potassium hydride, lithium diisopropylamide. lithium hexametliytdlslla- 
zane. dn&opropylethytan^e'and 1 , 8^lazablcyclo[4.3.0]undac-&ena 

Exanples of the organic solvent to be used In the condensation Include methanol, ethanol tert^Xityl alcohol, tet- 
rahydrohiran, diethyl ether, ethylene glycol dimethyl ether. dImethylformamMe, dimethyl euffcudde. benzene, toluene, 
xylene, doxane, methylene chloride, cNorofornxdichioroethaneandacetonltrit^^ 

The condensation generally proceeds at a tenperature of f^m -20*0 to 150*C and a lower or higher tenperature 
than said tenperature range may be selected on demand. 

The oondensatlon is generafly canled out tor 30 nilnutes to 2 days and a longer or ahorter reaction period than the 
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indicated period may be selected on demand. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand the ok)iective oonpound can be purified by a method known In the field of organle synthetic chemistry, such 
aa solvent axtractioa recrystainzatlon. chromatography or a method using an Ion exchange resin. 

(Method HI 

A compound of the formula (XtX) (hereinafter referred to as Compound XIX)1 

R*=OCO— CH (XIX) 
« COOR*" 

wherein is an amino-protecting group widely employed in the field of organic synthetic chamtstry, euch as acetyl, 
benzoyl, benzyt. tert-butoxycarbonyl or benzyloxycarbonyl, R*^ is as defined above: and Cornpound (II) are condensed 
so in thepresanoe of a base to give a compound of the formula pcX) piereinafler referred to ajs Compourfd pcX}| 

NHP^ _ X 
^ R^OCO— C— Z-^^^ (XX) 

COOR^ ^ 

90 

Wherein X, Y, Z, and are as defined above; which Is subjected to hydrolysis and then decartxixylation at the same 
time, followed by protectlon/deprotection. if necessary, to give a compound of the formula pCXI) [hereinafter referred to 
as Compound (XXI)] ^ 

^ 1 o 



,.O0O-g-2-^ (XXI) 



40 



wherein R* Is hydrogen or an caitwxyl-protecting group widely employed In the field of organic synthetic chemistry, 
such as methyl, ethyl, tert-butyl or benzyl, and X. Y Z. and are as defined above; the cart>oxy1 compound 
45 obtained Is reduced and then subjected to protection/deprotection, H necessary, to give a conrtpourKl of the fbrmula (1* 
3) (herebiafter referred to as Compou'nd (1-3)] 



80 
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wherein X, Y. Z. R\ R^ and R' are as defined above. 

Exantples of the t>ase to be used in the condensation with Compound (II) include sodium m^thoxide. sodium ethox- 
ide, sodium hydride, potassium hydride, lithium dilsopropytamlde, IKhium hexamethyldisnazane. dilsopropylethylamine 
and 1» 6^iazablcydo[4.3.0]undec-5-ena. 
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ExaiT^les of the organic solvent to be used In the condensation Include methanol, ethanol. tert-butyl alcohot, tet- 
rahydrofuran. dieth/l ether, ethylene glycol dimethyl ether, dlmcthylformamlde. dimethyl sulfojcide, benzene, toluene, 
xylene, dioxane. methylene chloride. cHorotorm. dichloroethane and acetonitrlle. 

The condensatfon generally proceeds at a temperature of trom •20»C to ISO'C and a lower or higher temperature 
$ than said temperature range may be selected on demand. 

* The condensation is generally canried out for 30 rnlnutes to 2 days and a longer or shorter reaction period than the 
indicated period nuy be selected on demand. 

After the condensation Is canled out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective conpound can be purified by a method known In the field of organic synthetic cheitttstry. such 
10 as solvent extraction, recrystallization. chromatography or a method using an Ion exchange resin. 

Examples of the reagent to be used In the hydrolysis and decarboxylation of Compound (XX) Include hydrochlerle 
acid, sulfuric acid, acetic acid and uif luoroaeetic add. 

Exanples of the eotvem to be used In hydrdyete and decarboxylation Include water, methanol, ethanol, lert-butyl 
alcohol, tetrahydrof uran. ethylene glycol dimethyl ether, dlmethylformamlde and dimethyl sulfoxide. 
IS The hydrolysis and decarboxylalion generally proceeds at a temperature of from -ZO'C to ISO'C and a kwer or 
higher tenr^erature than said temperature range noay t>e selected on demand. 

The hydrolysis and decartioxylation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction 
period than the Indicated period may be selected on demand. 

After the hydrolysis and decarboxylatJon is GarfS>d out under the ^ovementioned conditions or after removing the 
protecting group on demand, the objective compound can be purified by a methoi hnO?'" of oiganio syn- 

• thetlcchemictry, such as advent extraction, reayetaflization.chronwtograph^ 

Examples of the reducing agent to be used in (he reduction of Compound (XXI) indude borane. metanic reducing 
reagent eudi as aodlum borofiydrlde. lithium borohydride and IHhium alminum fiydride. 

Exanples of the organic solvent to be used in the reduction include methand. ethand. tert-butyl alcohd. tetrahy- 
. drduran. diethyl ether and ethylene glycd dimethyl ether. 

The reduction generally proceeds at a temperature of from -20 *C to 80*C and a lower or higher temperature than 
said temperature range n>ay be selected oh demand. 

The reduction is generally carried out for 30 minutes to 1 0 hours and a loriger or shorter reaction period than the 
irvilcated period may be selected on den^and. 
90 After the redudion is carried out under the above-mentioned conditions or after removing the protecting group on 
demand, the otsjectlve corrpound can be purified by a method known in the field d organic synthetic chemletry. such 
as solvent extractton. recrystaDlzation. chromatography or a method using an ion exchange resin. 

[Method!) 

3$ 

A compound of the fbrnujla (XXil) [hereinafter referred to as Contpound (XXIQ] 



40 




(XXII) 



' wherdn Mel is a metal widely employed in thefleld of organic synthetic chemistry, such as lithium, magnesium chloride, 
magnesium bromkf e. magnesium k>dide. copper. IHhium copper and nldcel. i is an integer of 1 to 3. X« Y and Z are as 
sp ddined above, or when X or Y has a functional group (e.g. antino. hydroxy, oxo), the functional group may be protected 
H necessary: la mAfected to addition wHh a compound of the formula (XXIII) (herdnafler referred to as Compound 
(XXIIOl 
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{6^^(>h.^ (XXin 

pfo-\ — ^ 



0R« 



10 



vvherein Pf and R* ar* a lowar alkyi <e.g. methyl, elhyl, pran^i* ieapropyl. butyl) and R* and R> may togetier term an 
alkyiMM (a.8. alhylane, prop/lene). and n ara as definad abova: to giva a eompound of tha formula (XXIV) Pterein- 
16 aflar raferrad to as Confound (XXIV)] 



OH 

-c— Z 



r'o-\ — ^ 



Y (XXIV) 



■ IS ■ 



OP? 



30 



Wherein R*. RS, X, Y, Z, and n are as defined above: which is subjected to RMer reaction and then hydrotysis to give 
a compound of Uta tormuta (XXV) (herainBftar rafMred to as Compound (XXV)] 

NHP* 
I 

C 



Y (XXV) 



whar»n is an acyt euch as Ibrmyl. acetyl or benzoyl, and X, Y Z. and n are as defined abo^re; foDowed by Baeyer- 
Vilfiger reaction and then protectionMeproteclion. if necessary, to give a compound of the formula (XXV)) (hereinafter 
refenred to as Compound (XXVI)] 



NR'Fr* 



(XXVI) 



o— ^ 



wherein X. Y Z. R\ f^, and n are as defined above: and Conpound (X)(VI) is reduced and then subjected to pro- 
tectionMepfOtection, if necessary; to give a compound of the formula (1*4) (hereinafter referred to as (k)mpound (1-4)] 
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NR^R^ X 
R'0(CH2)„— C— Z-^^^^^ ( 1-4 ) 

(CH2)^OR^ 



wherein X, Y, Z. R\ R*. R^ m and n are as defined above. 

Examples of the organic solvent to be used In the addition with CompoMnd (XXIII) include tetrahydrofuran. diethyl 
ether, ethylene otyco) dimethyl ether, dimeihylformamide. dimethyl sulfoxide, benzene, toluene, xylene. cSoxane, meth* 
yiene chloride, chloroform and dichloroethana 

The addition generally proceeds at a temperature of from -20*C to 100*C and a lower or higher tenperature than 
eaid tenperature range may be selected on demarui. 

The addtion ie gcn&ally carried out lor 30 minutes to 2 days arid a longer or shorter reaction period than the indi- 
cated period may be selected on demand. 

After fhe addition is canied out under the above-mentioned conditions or after removing the protecting group on 
denttnd, the objective oonpound can be purHied by a method Known In the field of orgartfc synthetic chemistry, such 
as solvent extraction, recrystalllzation, chromatography or a method using an ion exchange resin. 

Exarrples of the reagent to be used in the Ritter reaction of Compound (XXIV) include hydrogen cyarvdo. ace- 
tonitrile and benionitrile. 

Examples of the organic solvent to be used in the Ritter reaction include acetic add. tetrahydrefuran. diethyl ether, 
ethylene glycol dimethyl ether, dimeihylformamide, dimethyl 8ul«Q)clde, benzene, toluono. xylene, dloxane, metfviene 
chloride, chloroform and dichloroethane. 

Examples of the acid catalyst to be used in the Ritter reaction include a strong add such as suHuiic acid or trif luor- 
oacetic add. 

The Ritter reaction generally proceeds at a temperature of lirom •20»C to 80»C and a lower or higher temperature 
than said temperature range may be selected on demand. 

The Ritter reaction is generafly canied out for 30 minutes to 24 hours and a longer or shorter reaction period than 
the indicated period may be selected on demand. 

After the Ritter reaction is canied out under the above-mentioned conditions or efter removing the protecting group 
on demarxJ. tfie objective confound can be purHled by a method Known In the fidd of organic synthetic chennistry, such 
as solvent extraction, recrystaSization, chromatography or a method using an ion exchange redn. 

Examples of the reagent to be used in the hydrolysis indude hydrochloric acid, sulffurlc add. acetic acid and trif fcior* 
oacetic acid. 

Examples of the solvent to be used in the hydrolysis indude water, methanol, ethanol, Isopropyl alcohol, tert-butyl 
alcohol, acetone, tetrahydrefuran. ethylene glycd dimethyl ether, dmethylformamide and dimethyl sulfoxide. 

The hydrolyds generally Fxoceeds at a temperature of from -20*C to 100*0 and a lower or higher ten^ature than 
said tenperature range may be sdeded on demand. 

The condensatton is generally canied out for 30 minutes to 5 hours and a longer or shorter reaction period than the 
indicated period may be selected on demand. 

After the hydrolysis is carried out under tfte above^entloned oonditions or after removing the protecting group on 
demand, the objedive conpound can be purified by a method Known in the field Of organic syntheHc chemistry, such 
as solvent extraction, recrystallUalion. chromatography or a method using an ion exchange rosin. 

Examples of the oxidiong agent to be used in the Baeyer-Villiger reaction off Compound (XXV) indude peracetic 
acid, hydrogen peroidde and metachlorcperbenzoic add. 

Examples of the organic solvent to be used In the Baeyer-VilDger reaction indude tetrahydrofuran. diethyl ether, 
ethylene glycd dimethyl ether, dimethyHbrmamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, methylene 
chloride, chloroform, carbon tetrachloride and dichloroethana. 

The Baeyer-VUIiger raaction generally proceeds at a temperature of from 0*C to 100*C and a I^A^er or higher tem- 
perature than said temperature range may be seleded on demand. 

The Baeyer-Villiger reaction is generally canted out fdr 30 minutes to 24 hours and a longer or shorter reaction 
period than the Indicated period may be sdected on demand. 

After the Baeyer-Villlger reaction is carried out under the Bbove*mentioned oonditions or after removing the protect- 
ing group on demand, the obledlve compound can be purified by s method Knwm in the field of organic synthetic 
chemistry, such as solvem extraction, recrystalllzation. chromatography or a method using an ion exchange resin. 

Examples of the redudng agent to be used in the reduction of Conpound pocvi) indude borane, metallic redudng 
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reagent such as sodium borohydride. lithium borohydride or ithtum alminum hydride. 

Examples of the solvent to be used in the reduction include water, methanol, ethanol. isopropyl alcohol, tert-butyl 
alcohol, tetrahydroluran diethyl ether and ethylene glycol dimethyl ether. 

The reduction generaOy proceeds at a temperature of from -lOO'C to 60*C and a lower or higher temperature than 
5 said temperature range may be selected on demand. 

The reduction is generally carried out for 30 mimites to 1 0 hours and a longer or shorter reaction period than the 
iridicated period may be selected on demand. 

After the reduction is carried out under the above-mentioned conditions or after removing the protecting grot4> on 
demandl the objective compound can be purified t>y a method known In the field of organic synthetic chemistry, such 
10 as solvent extraction, reorystallization. chromatography or a method using an ion exchange resin. 

[MethodJ] 

Compound (l-A) also can be produced according to the following method. 
15 Namely, a oompound of the tomiula (XXVII) [hereinafter referred to as Compound (XXVIQ] 




(XXVII) 



2S wherein m^ and n are as defined above: is subjected to addition with Compound (XXII) to give a compound .of the for- 
nrrula (XXVIII) (hereinafter reten-ed to as Compound (XXVIII)] 




wherein X. Y. Z, m^ and n are as defined above; which Is subjected to Ritter reaction t9 give a oompound of the fonmila 
(XXIX) [hereinafter referred to as Compound (XXIX)] 

40 . 



4S 




SO wherein X, Y Z. P^. m^ and ri are as defined above: the double bond in the compound obtained is sii)jected to oxidative 
cleavage reaction and then reduction and/or protection/dcprotection. if necessary, to give Conpound (l<4}. 

Examples of the organic sofvent to be used in the addition with Compound (XXIQ induda tetrahydrofuran. diethyl 
ether ethylene glycol dimethyl ether, dimethytformamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane. meth- 
ylene chloride, chlorofbrm and dichloroethane, 
fiff The addition generally proceeds at a tenperature of from '20*0 to 1CX>*C and a tower or higher temperature than 
said temperature range may be selected on demand. 

The addition Is generally canrled out fbr 30 minutes to 2 days and a longer or shorter reaction period than the ImS- 
oated period may be selected on dennand. 

After the addition is carried out under the above^entioned conditions or alter removing the protecting group on 
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demand, the objective oonpound can be purified by a method known in the field of organic synthetic chemistry, such 
as soVent eaetraction, recrystaDlzation, chromatography or a method using an ion exchange rosin. 

Examples o1 the reagent to bo used in the Ritter reaction of Conpound (XXVItl) include hydrogen cyanide, ace- 
tonitrile and benzonitrtle. 

5 Examples of the organic solvent to be used In the Ritter reaction include acetic acid, tetrahydrof uran. diethyl ether, 
ethylene glycol dimethyl ether, dimethytformamtde. dimethyl sulfoxide, benzene, toluene, xylene, dtaxane, methylene 
chloride, chlorofomfi and dlchloioethane. 

Examples of the acid catalyst to be used in the Ritter reaction include a strong add such as sulfuric acid or trif tuor- 
oacetioacid. 

to The Ritter reaction generally proceeds at a temperature of from -20^ to BO*C and a lower or higher temperahire 
than said temperature range may be selected on demand. 

The Ritter reaction is generally carried out for 30 minutes to 24 hours and a longer or shorter reaction period than 
the indicated period may be selected on demarKl. 

After the Ritter reaction is carried out under the above-mentioned conditions or after removing the protecting group 
93 on demand, the objective compound can be purified by a method loiown In the field of organic synthetic chenrustry, such 
as solvent exU'action, recrystadization, chronutography or a method u^ng an ion exchange restn. 

Exantptes of the reagent to be ueed in the oxidative deavage reaction of Compound (XXIX) indude ozone, potas- 
sium permanganate, osumie acid-eodium metaperiodate and osumic acid-lead tetraacetate. 

Examples of the sdlvent to be used in the oxidative deavage reaction Indude water, methanol, ethanol. isopropyl. 
90 alcohol, tert-butyl alcohol, acetone, scetic acid, tetrahydrofuran. diethyl ether, ethylene glycol dimethyl ether, ethyl ace- 
tate. dimethylformannBde. dimethyl sulfoxide, benzene, tduene. xylene, dioxane. metMene chloride chloroform, dichlo- 
roethane and pyridine. 

The oxidative cleavage reaction ger^rally proceeds at a temperature of from -100*0 to aO"C and a lower or higher 
temperature than said temperature range may be selected on demand. 
2S The oxidative deavage reaction is generally carried out for 30 nnlnutes to 24 hours arvl a longer or shorter reaction 
period than the indicated period may be selected on demand. 

After the oxidative cleavage reaction is carri ed out under the above-mentioned conditions or after removing the pro- 
tecting groi4> on demand, the obiective compound can t>e purified by a method Imwvn in the field of organic synthetic 
chemistry, such as solvent extraction. recrysUllization, chromatography or a method using an Ion exchange resin. 

30 

(Method tq 

A compound of the formula (XXX) (hereinafter referred to as Compound (XXX)] 

" NHR^ 

(CH2)^OR' 

wtierein W, X. Y. Z. R*. and m are as delined above, is divided into an optteally active isomer thereof arvi. H neces- 
sary, is suisjected to protecGonMeprotection to give a compound of the fonnula pOCX-a) or (XXX-b) 

45 

NHR* ^ NHR' 

Wc^p— Z— Wli'C — Z 
(5H2)„0R' ^ (CH2)mOR* 

(XXX-a) (XXX-b) 

v4)erein W. X. Y. Z, R\ and m are as defined at>ova 

A method dividing into an optically active isomer is inclusive of the following n^ethoda: (1 ) a salt an ester or an acid 
amide of Compound (XXX) is formed with an optically active add such as or (-}*tartar1c acid. or (•)-mandelie 
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add. (♦)- or (-j-malic acid. or (-)<fiberuoyltarterjc acid. (+)- or ( ^aspartic acid, (S)- or (R)-1i3henylethane8UlfonJc 
add. (^) or (O-i O^amphofsultonic acid or (S)« or (R)*a-methoxy*a-irilluoromdShytphenylace1ic add. and is aubjactod to 
reciyslallization or chromatooraphy. (2) Compound (XXX) Is directly subjected to high perfomiance liquid chrcmalog- 
raphy using a chiral carrier [ag. CROWNPAK CR (trademark. Daicel Chemical Industries); or (3) Compound (XXX) Is 

5 GUbiected to N-acy(ation wKh 3. S-dirutrobenzoyl chloride etc. and then is subjected to high performance liquid chroma- 
tography using a chiral can1er[e.g. CHIRALCELOD (trademarK Daicel Chemical Industries). CHIRALCELOQ (tiade- 
mark. Daicel Chemical industries). CHIRALCEUOF (trademark. Daicel Chemical Industries)). 

After the reaction is carried out under the above-mentioned conditions or alter removing the proledlng grotp on 
demand, the object compound can be purified by a method loiown in the field of organic synthetic chemistry, such as 

10 solvent extraction, recrystaliization, chromatography or a method using an 'm exchange resin. 



Compound (h3) also can be produced according to the following method. 

Namely, a compound of the formula (XXXI) [hereinafter referred to as Con^und (XXXI)] derived from an amino 
add: serine or an ester thereof 



(Method L] 



CH2OH 

P^HN— (p— COOR'^ ( XXXI) 
H 



wherdn R^ and are as defined above: is reacted, in the presence of an add catalyst with 2. 2-dlmethoxypropane to 
give a compound of the formula (hereinafter referred to as Compound (XXXIQJ 



30 




if COOR^ 




as 



wherein R^ and P^ are as defined above. lYie cartxsxyl acid or ester of the compound obtained is reduced to give a com- 
pound of the formula (XXXIII) [hereinafter referred to as Compound (XXXlll)] 



40 




if CHO 



45 




SO 



wherein P^ is as defined above; which is condensed. In the presence of a base, with a compound of the fbrmUla 
(XXXiV) [hereinafter referred to as oonpound (XXXIV)| 



S3 
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Ph3P-CH2ZB-4 ^ (XXXIV) 



to 



wherein Hal Ig a halogen such as cNorlna bromine or iodine. Zg Is a single bond or a straight-ch^n alicylene having 
caibon atoms In the nun^er of (q-l). X and Y are as defined abo/e; lo give a compound of the fomrula (XXXV) [here* 
inafter refened toas Compound POOCV)] 



" F>^ CH=CHZb 



95 




(XXXV) 



wherein X. Y. Zq and are as defined above; and Compound (XXXV) is reduced to give a compound o1 the formula 
(XXXVl) [hereinaner referred to as Compound (XXXVQ] 




virtiercin X, Y, Zb and are as def had above; which Is subjected to proteclion«eprolectlon to give a compound of the 
fdnnuta (1*3). 

Compound (XXXI) can be produced according to a method widely employed In the field of organic synthetic chem- 
istry such as reacting serine or an ester thereof with acetyl chloride, benzoyl chloride, dl-tert-butyl oxalate or benzyl 
40 chlofofOrmate etc. 

Examples of the add catalyst using In the production of Compound (XXXII) Include p^oluenesulfonlc add and bor- 
one tr0luoride ether complex. 

Examples of the organic sotveni to be used in the present reaction Include tatrahydrofuran. diethyl elher, dimetiiyl- 
fbmwmlde. dimethyl sulfoxide, benzene, toluene, xylene, dioxane. methylene chloride, chloroform, dicWoroathane and 

45 acetonitrile. ^ ^ \ v. 

The present readion generally proceeds at a temperature of from room temperature to e0»C and a lower or higner 
temperature than said temperature range may be selected on demand. 

The present reaction is gerwally carried out for 5 houm to 24 houre and a longer or ehorter readion period than 
the indicated period n\ay be selected on dennand. 
80 After the readion is carried out under the above-mentioned conditions or alter rennoving the protedmg group on 
demand, the o^edive conpound can be purHled 1^ a method Imown In the field of organic synthetic ehemtslry. such 
as solvent extraction, recrystanizatlon. chromatogra()hy or a method using an ion exchange redn. 

The reduction of the carfaoxyltc ackf or ester can be earned out accoidlng to (1) a method using a redudng agent 
such as di'isobutyl aluminum hydride or fithlum aluminum hydride. (2) a method using redudng agent such as UtWum 
tfff aluminum hydride, sodium aluminum bis{2-methoxyethoxy) hydride. IhWum aluminum Wmethoxy hydride or lithium Olu- 
mmm triethoxy hydride after amidation using ammonia or N. O-dimethylhydroxylamine. When an reduction isomer 
obtained is an alcohol, the alcohol can be oxidated to ghre the aldehyde using Swern oxidation or pyrldlrtium chlorochro- 
mate (PCC) oxidation. 

Examples of the organic solvent to be used in the reduction indude haxane. benzene, toluene, methylene dtlortde. 
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tetmhydrofuran and diethyl ether. 

The reduction generally proceeds at a temperature of from -78*0 to 100*C and a lower or higher temperature than 
eaid tenperature range may be selected on demand. 

The reduction is generally carried out for 5 hours to 24 hours and a longer or shorter reaction period than the indi- 
6 cated period may be selected on demand. 

After the reaction is carried out under the above-mentioned conditions or after removing the protecting group on 
demand, the ct^jective compound can t^e purified by a method KnoMm in the field of organic synthetic chemistry, such 
as solvent extractton. recrystanizalion. chronrtatography or a method using an Ion exchange resin. 

Examples of the base to be used in the corviensation with Compound (XXXIV) Include sodium hydroxide, sodium 
10 methoxide, sodium ethoxide. potassium tert-butoxide. sodium hydride, potassium hydride, lithium diisopropylamide. 
butyt lithium, lithium hexanfiethyldisUazane^ triethylamlnei diisopropylethylantine, pyridine and 1, 8-diazabicy- 
ctol4.3.0]undeC'5^ne. 

Examples of the solvent to be used in the condensation Include water, methanol, ethanol. ten-butyl alcohol, tetrahy- 
drofuran. diethyl ether, ethylene glycol dimethyl ether, dimethylfbmnamide, dimethyl suifbxide. beruene. toluene, xylene, 
15 dioxane. methylene chloride, chloroform, dichloroethane and acetonitrlle. 

The corxfensab'on generally proceeds at a temperature of from -20*C to 1S0*C and a lower or Hgher tenrperature 
than said temperature range may be selected on demand 

The coTKlensation is generaDy carried out for 30 minutes to 24 hours and a longer or shorter reaction period tfwn 
the indicated period may be selected on demand. 
so After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can k>e purified by a method known in the field of organic synthetic chemistry, such 
as solvent extraction, recrystallization, chronuitography or a method using an ion exchange resin. 

Examples of the redudng agent to be used in the reduction of a doukde bond include a metalHc reducing reagent 
such as lithium borohydride or lithium aluminum hydride, transition metal (paDadlum-cartion. platinum oodde. Raney 
_ «? . . nickel, rhodium or ruthenium).for catalytic redkjcto'oa . _ 

Examples of the organic solvent to l>e used in the reductkm include methanol ethanol. tert-fautyl alcohol, tetmhy- 
drofuran. diethyl ether, dioxana. acetone, ethyl acetate, acetic acid, benzene, totuenoL xylene, dimethylfbrmamkle and 
dimethyl sulfoxide. 

The reduction generally proceeds at a temperature of from -20*C to B0*C and a kawer or Ngher temperature than 
3o said temperature range may be selected on demand. 

The reduction is generally carried out for 30 minutes to 24 hours and a longer or shorter reaction period than the 
indicated period may be selected on demarxl 

After the reduction is carried out under the above-mentioned conditions or after removing the protecting group on 
demand, the objective conrpound can be purified by a method known In the ftek^ of organic synthetic chemistry, such 
35 as so^ent extraction. recrystalKzation. chromatography or a method using an ton exchange resin. 

Moreover. Compound (XXXVI) is treated with an acid catalyst such as p*toluenesutfonic acki In a solvent such as 
methanol, or with trifluoroacetic ackf. and then removed the protecting group on demand, the objective compound can 
be purified by a metttod known in the field of organic synthetic chemistry, such as solvent extraction, recrystatllzation, 
chronuitography or a method using an ion excf^ange resin. 

40 

[Method M] 

Using a method shown in from Method A to Method L and from Method P to Method V as mentioried later, a com- 
pound of the formula (XXXVII) [hereinafter referred to as Ckvnpound (XXXVII)] 

4S 

w-c— 2A-^^ ( xxxvn ) 

(CH2)mOR^ 

55 wherein 2a is a single bond or a straight-chain alkyt having cartxwi atoms in the number of r. r is an integer cf from 1 to 
20. W. R\ R^. and m are as def ined above, and when W has a functional group (e.g. hydroxy}, the functional group 
may be protected if necessary; can be produced. 

IhB present method is the method to produce Compound (Q using Compound (XXXVIQ as a starting material. 
Namely, Con^pound (XX)CVII) and a compound of the formula (XX)CVI10 piBrainaRer refen'ed to as Compound 
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(XXXVIII)] 

XaOOCI (XXXVlll) 

8 wherein Xa is a straight-chain elkyt having cartwn atont$ in the number of (p- 1) (p is as def ined atxjve). the said straight- 
chain alk/1 may have 1 to 3 sitetituents selected from the group consisting of an alky), hydroxy an atkoxy. an acytoxy. 
amino, an alkytannino. an acylaminQ. oxo, a haloalkyl. a halogen and a phenyl which may have sUbsUtuents. and when 
Xa has a functional groMp (ag. amino, hydroxy, oxo). the functional grotq) may be protected if necessary: is subjected 
to Friedel'Orafts reaction in the presence of an acid, and protectionMeprotection. if necessary, to give a compound of 

10 thefbrmula(l-5) 

15 w-c— z— ^^^^coxa ( ) 

(CH2)^OR^ 



9Q 

Wherein W, Z, Xa. R\ and m are asdeffried above. 

Examples of the add to be used in the'Frf edel-Crafts reaction Include aluminum chloride, aluminum brorrude. tita- 
nium chlortdo» sulfuric acid, zinc chloride, ferric chloride, hydrogen fluoride and phosphoric acid. 

Exanples of the organic solvent to be used in the Friedel-Crafts reaction include tetrahydroluran. diethyl ether, eth- 
25 yiene glycol dimethyl ether. dimethyHomTamlde. dimethyl sulfoxide, methylene chloride, chloroform, dichloroethane, 
acetonitrile, nhromethane and carbon disulfide. The present reaction may be carried out without a solvent H necessary. 

The Ff iedel-Orafts reaction generally proceeds at a temperature of from '20*C to 100'C and a lower or higher tem* 
perature than said tempenature range may be selected on demand. 

The Friedel-Crafts reaction is generally carried out for 30 minutes to 24 hours and a longer or shorter reaction 
so period than the indicated period may be selected on demand. 

After the Friedel-Crafte reaction is carried out under the above-mentioned conditions or after removing the protect* 
ing group on demand, the objective compound can be purified by a method known in the field of organic synthetic 
chenrfetry. such as solvent extraction. recrystaUizalion. chromatography or a method using an ion exchange resin. 

35 [Method N] 

Compound (1*5) obtained in Method L is subjected to reduction and then protectionAieprotectlon. If necessary, to 
give a corr^wund of the Ibrmula (1-6) (hereinafter referred to as Compound (1-6)] 

40 

NR^R^ 

W-C— Z—^^^-CHaXA (1-6) 
(CH2)^OR^ 



so wherein W. Z. Xa. R\ R^. R^ and m are as defined above. 

In the reduction, aemmensen reaction or Wolff-Klshner reaction widely enployed In the field of organic synthetic 
chenistry can be used, but the following reaction Is especially useful tor the present reaction. 
Examples of the reagent to be used In the reduction include triethylsilane. 

Exanples of the organic soWent to be used In the reduction Include trifluaoacetic acid, methanol, ethanol. tert- 
0 butyl alcohol, tetrahydrofuran. ethylene glyooi dimethyl ether, dimethylfbrmamlde. dimethyl euNOxide. methylene ehio* 
ride, chlorotorm, dichloroethane. acetonitrile and nitromathane. 

The reduction generally proceeds at a temperature of from 0*C to 80*0 and a lower or higher temperature than said 
temperature range may be selected on demand. 

The reduction Is generally canied out for 30 minutes to 10 hours and a longer or shorter reaction period than the 
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indicated period may be setected on demand. 

After the reduction is carried out under the above-mentioned conditions or after removing the protecting groi|) on 
demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, such 
as solvent extraction, recrystalllzation. c^omatography or a method using an Ion exchange resin. 

(Method O] 

Using a method ahcMvn in from Method A to Method L and from Method P to Method V as mentioned later, a com- 
pound of the formula (XXXIX) (hereinafter referred to as Compound (XXXDQ] 



39 



35 



(CHjI.OR' ™ 



20 wherein W. Z;^, R^ R^, and m are as defined above, and when W has afunctional group (e.g. hydroxy), the functional 
group may be protected if necessary; can be produced. 

The present method is the method to produce Compound (I) using Compound (XXXIX) as a starting material. 
Namely. Compound (X)CXIX) and a compound of the formula (XL) (herelnafler referred to as Compound (XL)] 

» - Xa-Lv PO) 

wherein Xa and Lv are as defined above. aruJ when Xa has a functional group (e.g. amino, hydroxy, oxo). the functional 
group may be protected if necessary, are subjected to condensation in the presence of a base, and then protec- 
tion/deprotection. if necessary, to give a compound of the formula (1-7) [hereinafter referred to as Conrpound (1-7)] 



(CH2)„0R® 



40 wherein W. Z. Xa. R^ , R^. and m are as defined atxjva 

Examples of the base to be used in the condensation Include eodlum methoxide. sodium ethoxide, sodium hydride, 
potassium hydride, lithium dilsopropylamlcle, litNum hexametliyldisilazane, diisopropylelhylamine. 1, Sniiazabicy- 
clo[4.3.0]undec-5-ena 

Exanr^es of the organio solvent to be used in the condensation include methanol, ethand. tert-butyl alcohol, tet- 
49 rahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethytfbrmamide. dimethyl sulfoxide, benzene, toluene, 
xytene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

The condensation generally proceeds at a temperature of from -20*C to 150'C and a tower or higher temperature 
than said tenperature range may be selected on demand. 

The condensation Is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period than the 
so indicated period may be selected on demand. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demarvt the objective oonpound can be purified by a method known in the field of organic synthetic chemistry, such 
as solvent extraction, recrystallizatlon. chromatography or a method using an ion exchange resin. 

as [Method P] 

The present method Is especially useful for the production of a compound of the fiormuta (I) wherein W Is an alkyi 
substituted by a halogen. Namely, Compound (M) is subjected to protection/deprotection. if necessary, and then con- 
densation with triethyl orihoacetate ICH3C(OCH2CH3)3] to give a compound of the formula (XLI) (hereinafter referred 
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CHa 



5 



(XLI) 



10 



(CH2)nOH 



wherein X. Y. Z end n are as defined above. The free hydroxyl group in the compound obtained is hatogenated* and 
15 protectionAdeprotection, if necessary, is subjected to give a compound of the formula (1-8) (hereinafter refen'ed to as 
Compound (1-8)] 



wherein R\ R^, R^. X, Y Z. n and Hal are as defined above. 

Examples of the organic solvent to be used in the condensation of Compound (1*1) and trtethyl onhoacetate i ndude 
tetrahydrofuran. diethyl ether, ethylene glycol dimethyl ether, dimethytfornrnmlde. dbnethyl aultaodde, l>enzene, toluene, 

so xylene, dioxane. methyf erte chloride* chloroform, dlchloroethane and acetonHrile. 

The condensation generally proceeds at a temperature of from 20*C to 1 50*0 and a lower or higher temperature 
than said temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period than the 
indicated period may be selected on demand. 

35 After the cortdensation is carried out under the atxTve-mentioned coiv£tions or after removing the protecting group 
ondemand. the objective compound can be purified by a method Known in the field of organic synthetic chemistry, such 
as solvent extraction, recrystallization, chromatography or a m^od using an ion exchange resin. 

Examples of the halogenating reagent to be used in the halogenatlon Include a reagent widely employed in the field 
of organic synthetic chemistry, fOr examplei, hydrogen halide such as hydrocNoric add. hydrotxomic add or hydroiodic 

40 add. phosphorous hatide such as pho^orous chloride, phosphorous bromide, phosphorous pentachloride or phos- 
phorous Qxychloride. halogen such as chlorine, bromine or iodine, metal halide such as sodium bromide, sodium iodide, 
or potassium Iodide, thionyt chloride, cartMn tetrachloride-tripheriy^hosphlne and carbon tetrabromkfe-«1pheny^os- 
pttina The following reagent is espedaPy useful as the halogenating reagent to be used fei the halogertation of Com- 
pound (XLQ. Namely, exanrplee of the halogenating reagent include N-cNoroGuoclnimide-frfphenytphosphine for the 

4S Ghlorination. N-bromosucdnlmide-tHphenylphosphine tor the brominatloa and paratosyl fluortde'tetrabu^ammonium 
fluoride for the fluorination. 

Examples of ttie organic solvent to be used In the halogenation Indude tetrahydrofuran. diethyl ether, ethylene gly- 
col dimethyl ether, dimethyfformamide. dimethyl sulfoxide, t>enzene. tduene. xylene dioxane, methylene cNoride, chlo- 
roform, carbon tetrachloride, dcMoroethane and aeetonitt^ila Methylene ehtoride ie preferred In the chlorlnation and 
so bromlnation, and tetrahydrofumn Is preferred In the f luorlnaHon. 

The halogenatfon generally proceeds at a temperature of from 20 *C to BO'C and a lower or higher temperature 
than said tenrperature range may be selected on demand. 

The halogenation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period than the 
indicated period may be selected on demand. 
S5 After the halogenation is carried out under the atxitfe<mentioned conditions or after removing the protecting group 
on demarvf . the objadlve compound can be purified by a method known ^ the field of organic synthetic chemistry, such 
as solvent extraction. recrystaOization chromatography or a method using an ion exchange rosin. 
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[Method Q] 

TTie present method is especially useful tor the production of a compound of the formula (1) wherein W is 1 -alkenyl 
such as vinyl. Namely, by using the manufacturing process disclosed in VVO94/08943 or the method reported in Bloor- 
5 ganic & Medicinal Chemistry Letters. Vot.5, Na8, 853-856 (1995) and kiy performing a selective protection, aoonrpound 
of the 1ormula(XU I) [hereinafter referred to as Connpound (XUI)] 



10 




(XUI) 



15 

wherein X, Y. Z, and are as defined above; can be produced* Compound (XLII) is oxidized and subjected to pro* 
tecttcn/deprotection, if necessary, to give a compound of the formula (XLdI) [hereinafter refen'ed to as Compound 
(XLIII)! 



20 



2S. 




(XLIU) 



wherein X. Y, Z. P^ and are as defined above; which is condensed. In the presence of a t>a6e, with a coirpound of 
$0 the formula (XUV) [hereinafter referred to as Compound (XLIV)] 

PhaP CHzR' (XLIV) 
Hal© 



50 



Wherein r' is hydrogen or a straight- or branched chain alkyi having 1 to S cait>on atoms (ag. methyl, ethyl, propyt, iso- 
propyl, butyl. Isobutyl. pentyi. isopentyl). Hal is as defined above: and then subjected to protectionAJepfotection, if nec* 
essary, to give a compound of the fbrmula (1-9) [hereinafter referred to as Compound (1*9] 

IjlR^R* 

r'ch=ch— C — Z 

I 

CHaOR^ 




wherein , R^. R^, X. Y. 2 and R' are as defined above. 

As a method for ooddizing alcohol to aldehyde. Collins oaddaHon. Jones oddation. pyridinium ctilorochromate (PCC) 
oxidatjon, pyridinium dicfiromate (FOC) oxidation and Swern oxidation widely enpfo^ In the field d orgarte synthetic 
chemistry are useful 

59 Collins oxidation Is carried out using chromium (VQ oxid&pyridine complex pr^ared from chromium (Vl) o»de and 
pyridine in a solvent such as methylene chlorida Collins oxidation generaOy proceeds at a tenrperature of from 0*C to 
70*0 and a lower or higher temperature than said temperature range may be selected on demand. Collins oKldation is 
generally carried out for 10 minutes to 24 hours and a longer or shorter reaction period than the indicated period may 
be selected on demand. 
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Jones oxidation is carried out using a solution of chromium (Vq onde in a dilute sulfuric add in a solvent such as 
aceton& Jones oxidation generaUy proceeds at a temperature of from 0*C to 70*C and a lower or higher temperature 
than sad temperature range may be selected on demand. Jones oxdation is generally carried cut for 10 minutes to 24 
hours and a bnger or shorter reaction period than the indicated period may t>e selected on demand. 
5 The oodctetion wttfi pyridinium chlorochromate or pyrrdinium dichromate is canied out in a solvent such as methyl* 

ene chloride or beruena The oxidation generally proceeds at a tempemture of from Q^C to 80*C and a lower or higher 
temperature than said temperature range may be selected on demand The oxidation is generaOy car ried out tOr 1 0 min: 
utes to 24 hours end a longer or shorter reaction period than the indicated period may be selected on demand. 

Swem oxidation is canted out using dimethyl sulfbxide-oxalyl chtoride in a solvent such as methylene chloride and 
70 treating with a base such as triethylamina Swern ooddation generally proceeds at a temperature o1 from -78*0 to room 
temperature and a tower or higher temperature than said temperature range may be selected on demand. Swern oxi- 
dation is generally carrlad out for 10 minutes to 24 hours and a longer or shorter reaction period .than the indicated 
period may be selected on demand. 

After the oxidation is canied out urxjer the above-mentioned conditions or after removing the protecting group on 
15 demand » the otsjective corrpound can be purified by a method Known in the field of orgaruc synthetic chemistry, such 
as solvent extraction, recrystallizalion. chromatography or a method using an ion exchange resin. 

Examples of the base to be used in the condensation include sodium meihoxide, sodium ethoodde. sodium hydride, 
potassium hydride, n*butyl ithium, tert-butyl lithium, lithiumdilsoprapylamide, lithium hexamethyUlsilazana. diisoprdpy!- 
ettiylamine and 1 , a-diazabicyclo(4.3.0]undeC'S-ena 
ZQ Examples of the orgario solverrt to be used in the condensation include methanol, ethanol tert-butyt alcohol, tet- 
rahydrofuraa diettiyi ether, ethytene glycol dimethyl ether, dimethyHomnamide, dimethyl sulfoxide, benzene, toluene, 
xyiene, dioxane. methylene chloride, chloroform, dichloroethane and acetonitrile. 

Thd condensation generally proceeds at a temperature of from -78*0 to lOO^C and a lower or higher temperature 
than said temperature range may be selected on demand. 
25 The corKlehsatiofi is generally canried out for 30 minutes to 2 days and a longer or shorter reaction period than the 
indicated period may be selected on demand. 

After the condensation Is carried out under the above-mentioned conditions or after renxyvlng the protecting group.: 
on demand, the ot3|ective compound can be purified by a method known in the f ield of organic synthetic chemistry, such - 
as solvent extraction, recryetaeization. chromatography or a method using an ion exchange resin. 
90 Compound (IQ can be produced according to the Ibllowing method. 

[Method R| 

Corrpound (II) wherein X is a straight-chain alKyl having carbon atoms In the number of p, which may have 1 to 3 
35 8ut>stituent8 selected from the group consisting of an alKyl. hydroxy, an alkoxy. an acyloxy. an^Ot an atkylamino. an 
acylamlno. oxo, a haloalkyl. a halogen and a phenyl which nay have substituents, the saM group is substituted at the 
p-position of the subslituent U-Z. Y is hydrogen, and Lv is a halogen, can be produced according to the foOowlng. 
method. Namely, a compound of the fomnuia (XLV) {hereinafter referred to as Compound (XLV)] 



45 



60 



55 



P^O-Z-(v /> (XLV) 



wherein and Z are as defined above; and a compound of the formula (XLVI) [hereinafter referred to as Compound 
(XLVIB 

XaCOCI (XLVI) 

%vherein X^ is as defined above, when X^ has a functional group (e.g. amino, hydroxy, oxo). the functional gmup may 
be protected if necessary: are. In the presence of an acid, sul^ected to Firiedel-Crafta reaction to give a compound of 
tha fomnuia pCLVII) (hereinafter referred to as Compound (XLVII)) 
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10 



so 




P'O-Z-^ >-COXa ( XLVII ) 



wherein . Xa and Z are as defined above; which is reduced and subjected to protection/deprotedion, H necessary, to 
give a oompound of the fbrmula (XLVIIi) [hereinafter referred to as Conrpound (XLVlll)] 



H0-2--^~y-CHaXA ( XLVIII ) 



wherein Xa and Z are as defined above; which is halogenated and subjected to protection/deprotection. if necessar/. 
to give a compound of the formula (XLIX) [hereinafter referred to as Compound (XUX)] 



Hal— Z— CHzXa ( XLIX ) 



£5 wherein Hal. Xa and Z are as defined at)ove. 

Exarrples of the add to be used In the Friedel-Crafts reaction include aluminum chloride, aluminum bromide, tita- 
nium chloride, suHuric add. zinc chloride, ferric chloride, hydrogen fluoride and phosphoric acid. 

Examples of the organic sdvem to be used in the Friedel-Crafts reaction include tetrahydrofu'an. diethyl ether, eth- 
ylene glycol dimethyl ether, dimethylforman^e. dimethyl sulfoxide, methylene chloride, chloroform, dichloroethane. 
ao acetonitrile. nitromethane and carbon disulfide. The present reaction may be carried out without a solvent H necessary. 

The Friedel-Crafts reaction generally proceeds at a temperature of f^m -20*0 to 100'C and a lower or higher tem- 
perature than said temperature range may be selected on demand. • 

The Riedel-Crafts reaction is generally carried out for 30 minutes to 24 hours and a longer or shorter reaction 
period than the Indicated period may be selected on dennand. 
35 After the Friedei^afts reaction Is carried out under the above-mentioned conditions or after removing the protect- 
ing group on demand, the otjo^ive connpound can be purified by a method known In the field of organic synthetic 
chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resia 

in the reduction. Clemnnensen reaction or Wotff-Kishner reaction widely employed in the field of organic aynthetic 
chemistry can be used, but the following reaction is especially useful for the present reaction. 
40 Exanples of the reagent to be used in the reduction indude triethylsilane. 

Examples of the organic solvent to be used in the reduction Include trifluoroacetic acid, methanol, ethanol. tert- 
butyl alcohol, tetrahydrofuran. ethylene glycol dimethyl ether, dimethytfOrmamide. dimethyl sulfOKide, methylene chlo- 
ride, chloroform, dichloroefhane. acetonitrile and nitromethana 

The reduction generally proceeds at a temperature of from 0*C to 80*0 and a lower or higher tenrperature than said 
45 temperature range may be selected on demand. 

The reduction Is generally carried out tor 30 minutes to 10 hours and a longer or shorter reaction period than the 
indicated period may be selected on denfwnd. 

After the reduction is carried out under the above-mentioned conditions or after removing the protecting groip on 
demand, the objective compound can be purified by a method known in the field of organic synthetic chemisfty, such 
eo as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

Examples of the haiogenating agent to be used in the halogenatlon of Conpound (XLVlll) Indude hydrogen halide 
such as hydrochloric acid, hj^robromic add or hydroiodic acid, phosphorous halide such as phosphorous chloride, 
phosphorous bromide, phosphorous pentachloride or phosphorous Dxychlorida halogen such as chlorine, bromine or 
iodine, metal haltde such as sodium bromide, sodium Iodide or potassium iodide, thionyl chloride, carbon tetrachloride* 
es triphenytphosphinei cart>on tetrabromide-triphenylphosphlne. N-cNorosuocinimide and N4>romosuccinintida in the 
present reaction, iocDne Is preferably used in the presence of triphenytphosphine-inrtidazole or sodium iodUe is prefer- 
ably used. Moreo/er. the halogenatlon also can be carried out converting the hydroxyl Into the oorresporaSng meth- 
anesiifbriylaxy by reacting wHh methanesuHbnyl chloride, and then followed tiy reacting a haiogenating agent such as 
sodium iodide. 
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Exainples of the solvent to be used in tfie hatogenatton include water, diethyl ether, tetrahydrof uran. ethytene glycol 
dimethyl ether, diraethylformaniide, dimethyl sulfoxide, hexamethylphosphoric triamide, methylene cNoride, cNoroform, 
dichloroethane. acetonitrae, benzene, toluene, xylene, acetone and 2-butanone. 

The halogenation generaBy proceeds at a temperature o1 from 0*C to 100*C end a lower or higher temperature 
5 than said temperature range may be selected on demand. 

The habgenation is generally carried out for an hour to 12 hours and a longer or shorter reaction period than the 
Indicated period may be selected on demand. 

After the halogenation is carried out under the above-mentioned cortditlons or after removing the protecting group 
on demand, the objective compound can be purified by a method knc^ in the field of organic synthetic chentfstry, such 
'0 as solvent octractlon. recrystallization, chromatography or a method using an ion exchange resin. 

(>mTpound(XLVIt) ishaloganatedandsubJectedtDprotediorVdepiQtecti if necesaary. to give a compound of the 
fbrmuta (L) [hereinafter referred to as Conrpound (L)] 



IS 




20 wherein Hal. and 2 are as defined above. 

The halogenation of Compound (XLVil) is carrled out the same as the halogenation of Compound (XLVIII). 

IMethodS] 

2$ Compound (11) wherein X is a straight-chain alkoxy having carbon atoms In the number of (p-l) which may have 1 
to 3 substituents selected from the group consisting of an alkyl. hydroxy, an aJhoxy. an acyloxy. anvno. an alkylamino. 
an acytamino. oxol a haloalkyl. a halogen and a phenyl which may have substituents. and Lv is a halogen, can be pro* 
duced according to the following method. Namely, a compound off the formula (14) [hereinafter referred to as Compound 

m 



35 




(LI) 



v^ieretn Y and Z are as defined above, when Y has a functional group (e.g. aminos fft^roxy. oxo). the functional group 
40 may be protected If necessary; and Compound (Xt) are condensed In the presence of a base to give a compound of 
the formula (LII) (hereinafter referred to as Conpound (Ul)] 



46 




(LII) 



60 wherein Xa. Y and Z are as defined above, when X^ has a functional group (e.g. amin^ hydroxy, gko), the functional 
group may be protected if necessary: which is halogenated and sUbiected to protection/depro«ection. if necessary. Id 
give a compound of the formula (Ull) (hereinafter referred to as Compound (Ull)] 
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Hal— Z 



( Lin ) 



wherein Hal, Y and Z are as defined above. 

Exanples of the base to be used in the condensation include sodium methoxide. sodium ethonde. sodium hydride 
potassium hydride, lithium diisopropylamide. lithium heacamethyldisitazane, diisoprcpylethylamine and 1. S-diazabfcy- 
cto[4.3.01undec^na 

Examples of the organic solvent to be used In the condensation include methanol ettoid, tert-but/l alcohol, tet- 
rahydrolUran. diethyl ether, ethylene glycol dimethyl ether, dimethyltbrmamlde. dimethyl suHbxide. benzene, toluene, 
xylene, dtoxane. methylene chloride, chlorotorm, dichloroethano and ac^onitrile. 

The condensation generaOy proceeds at a temperature of from -20*C to 150'C and a lower or higher ten^erature 
than said temperature range may be selected on demand. 

The condensation is generally carried out for 30 rwnutes to 2 days and a longer or shorter reaction period than the 
indicated period may be selected on derrmnd. 

Alter the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the ot)iectlve compound can be purified by a method knom\ In the field of organic synthetic chen^stry, auch 
as solvent extraction, recryctallisaton, chromatography or a method using an ion exchange resin. 

Exanr^es of «Ye hatogenating agem to be used in the hatogenation of Compound (Ul) Include hydrogen haGde 
such as tvdrochioric add. tiydrobromic acid or hydrolodic acid, phosphorous halide such as phosphorous chloride, 
phosphorous. bromidQ, phosphorous pentachloride or phosphorous oxychloride. halogen such as chlorine, bromine or 
iodine, metal halkfa such as sodium bromide, sodium iodide or potassium iodide. tWonyl chloride, carbon tetrachloride- 
triphenylpho^hine. carbon tetrabromlde-trlphenylphosphine. N-chlorosuccinimide and N^romosuodnlntida In the 
present reaction, iodine is preferably used In the presence of titphenylphosphine-imidazole or sodium iodide is prefer- 
ably used. Moreover, the halogenation also can be can-ied out converting the hydraxyl into the corresponding meth- 
anesulfonyloxy by reacting with methanesutfonyl chloride, and then followed by reacting a halogenating agent such as 
sodium iodide. 

Examples of the solvent to be used in the halogenatton include water, diethyl ether, tetrahydrofuraa ethylm giyool 
dimethyl ether, dimethylfbrmamide, dimethyl sulfoxide, hexameth/^hosphoric trianride. methylene chtortie. chloroform, 
dicNoroethane, acetonitriie. benzene, toluene, xylene, acetone and 2-butanone. 

The halogenation generally proceeds at a temperature of from O^C to 100'C and a lower or higher ten^erature 
than said tenrperature range may be selected on demand. 

The halogenation is generally carried out for an hour to 12 hours and a longer or shorter reaction period than the 
Indicated period may be selected on demand. 

After the halogenation Is carried out under the atxive-mentioned conditions or after removing the protecting group 
on demanci the ot)|ective conpound can be purified by a method known In the field of organic synthetic chemislry, such 
as solvent extraction, recryslallizatlon chromatography or a method using an ion exchange resin. 



Compound (i-5) is subjected to reduction and protedion/depretection. if necessary, to give a conpound erf the ftar- 
mula (1*10) (hereinafter referred to as Compound {l^0)] 



wherein R) is hydiogen, an aWcyl or an acyl and W. Z. R\ R', and m are as defined above, and when W and Xa 
have a flindional group (e.g. amina hydroxy, oxo), the functional group may be protected if necessary. 

Examples d the reducing agem to be used in the reduction Include sodium bofohycklde. fthium boiohydride, lith- 



[Method Tl 




(CH2)^0R® 



B1 
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ium alufiunufn Kycfride. aluminum diisobutyl hydride. IHhium oluminum hydrido trlmethcny. lithium aluminum hydride tf • 
tert-butyl and diborane. 

Examples of the organic solvent to be used in the reduction include methanol, ethanol. teri'lHityl alcohol, tetrahy* 
drofuran. diethyl ether, ethylene glycol dimethyl ether, acetone and methyl ethyl ketone. 
5 The reduction generally proceeds at a temperature of from - 1 00*C to 80*C and a lower or higher tenperature than 
said tenrperature range may be selected on demand. 

The reduction is generally carried out for 30 minutes to 10 hours and a longer or shorter reaction period than the 
indicated period may be selected on demand. 

After the reduction is carried out under the above^mentioned conditions or after removing Ihe protecting grotp on 
10 demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, such 
as solvent extraction, reerystaDization. chromatography or a method using an ion exchange resin. 

[Method U] 

15 Compound (1-10) obtained in Method T is subiected to Mitsunobu reaction wHh a phtfiallmide or hydrogen azkte 
(Synthesis. 1 (I9ei)] to give an each oonnpound of the fornvla (UV) or formula (LV) [hereinafter referred to as Com- 
pound (LiV) or Corrpouhd (LV)] 



90 



95 




30 

(LIV) (LV) 



95 wherein W. Xa. Z. . and m are as defined above, when W and Xa have e functional group (ag. amino, hydroxy. 
oxo)j the functional group may be protected if necessary. Compound (LIV) is treated vwth a base or Compound (LV) is 
subjected to reduction, and the each compound obtained is subiected to protection/deprotection. if necessary, to gh^ 
a compound of the formula (1-1 1) [hereinafter referred to as Conpound (1-1 1)] 

I /==\ I 

W— C— Z \_/-ch-Xa (HI) 

wherein R^ and are the same or different and each is hydrogen, an alM or an acyl. and W, X^. Z. R\ ri* and m 
80 are as defined atxiva 

Examples off the reagent to be used In the Mitsunobu reaction incMe azodlcartMDeyflc acU ester (e.g. ethyl azocfl- 
caitXKylate]-triphenylphosphine. 

The hydrogen azlde to be used in the MHsunobu reaction can be produced by treating metal azide such as sodium 
azida or lithium azUe in suHurk: add or treating Irimethytsilylazide with methanol in a eotvent such as tetrahydrofuran if 
55 necessary. 

The Mitsunobu reaction generally proceeds at a temperature of from <20^C to 40K/ and a lower or higher terrper- 
eture than sakj temperature renge may be selected on demand. 

The Mitsunobu reaction Is genemlly carried out for an hour to 24 hours and a longer or shorter reaction period than 
the Indicated period may be selected on demand. 
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After t^6 Miisurrabu reaction is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the cl^ective compound can be purified bf a method kmum in the field of organic synthetic chemie* 
try, such as solvent extrBCtlon. recr/stallizatioa chromatography or a method using an ion exchange resia 

Examples of the base to be used in the reaction of Compound (LIV) include hydrazine hydrate, methylhydrazlne 
s and phenylhydrazine. 

Exarnples of the orgaroc solvent to be used In the present reaction include methanol, ethanol propanol, Isopmpyl 
alcohol and butanol. 

The reaction generally proceeds at a temperature of from 50 «C to tte refluxing temperature of the solvent to be 
used and a lOMrer or higher temperature than said tenperature range may be selected on demand- 

10 The present reaction is generally earned out for an hour to 10 hours and a longer or shorter reaction period than 
the Indicated period may t>e selected on demand. 

After the present reaction is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method Iviown In the field of organic synthetic chemis- 
try, such ac solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

18 Examples of the reducing agent to be used In the reduction of Compound (LV) include metallic reduckig reagent 
such as sodium borohydride. lithium borohydride or lithium aluminum hydride, transition metal such as Undlar catalyst 
(palladium, calcium cart>onate). palladium cart>on. Raney nickel, platirtum oxide, rhodium or rutenium for catalytic 
reduction. 

Examples of the organic solvent to be used in the reduction of Corrpound (LV) include methanol, ethanol. tert-butyl 
£0 alcohol, tetrahydrofuran, diethyl ether, dioxane. acetone, ettiyl acetate^ acetic add, benzene, toluene, xylene, dmethyl- 
formanmde and dDmethy) suHoxide. 

The reduction generally proceeds at a teirperature of from -20 *C to 80*0 and a lower or higher tenqierature than 
said temperature range may be selected on demand. 

The reduction is generally carried out for an hour to 24 hours and a longer or shorter reaction period than the indi- 
as cated periodmay be selected on demand. . 

After the reduction is carried out urxfer the above-mentioned conditions or after removing the protecting group on 
demand, the obfectlve compound can be purified by a method l^own in the fietd of organic synthetic chemistry, such 
as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

90 [Method V) 

In Compound (Vll) wherdn n is 2. the protecting group (P^) is removed selectively and the compound obtained is 
6ut)|ected to an alkaDne treatment or treating by heating to give a compound of the formula (LVl) [hereinafter referred to 
as Compound (LVl)] 



45 wherein X. Y. Z and are as defined above: which Is, in the presence of a base, subjected to aleoholysia to give a com* 
pound of the formula (LVII) {hereinafter referred to as Compound (LVl!)) 



wherein Is a lower all^ such as melhyl or ethyl, and X. Y and Z are as defined above. The ester corrpound obtained 
is subjected to reduction, and then addatlon If necessary to give a compound of the formula (LVIII) (hereinafter referred 



40 
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O 

to CHO ^ 

wherein X. Y and Z are as defined above; which is condensed. In the presence of a base, with a corrpound of the for- 
mula (XLIV) wherein R* is hydrogen, and subjected to protectionrdeprotection. if necessary, to give a compound of the 
ts formula (UX) (hereinafter referred to as Compound (UX)] 



25 



35 



A- 

CH»CH2 



9 NH (LDC) 



Wherein X, Y and Z are as defined above; the doutile bond in the compound obtained is subjected to hydration and then 
the cyclic urethans thereof is hydrolyxed. and subjected to protection/deprotection. H necessary, to gh/a a compound of 
90 the formula (1*12) [hereinafter referred to as Compound (1-12}] 



R*0(CH2)2 — C— Z— ^ ^ < 1-12 ) 
(CH2)20R^ 



wherein R\ f^, R*. X. Y and Z are as defined abova 

Examples of the base to be used in the alcoholysls include sodium melhoxide. sodium athoxide, trielhylamlne. 
diisopropyiethylamine, 1. 8<diikzaMcyclo[4.3.0]undeo-5^e. 

Exairples of the organic solvent to be used In the alooholysie include methanol, ethanol. tert-butyl alcohol, tetrahy- 
45 drofuran. diethyl ether, ethylene gtycd dimethyl efher, dimethyffbmwrude. dimethyl sulfoxide, benzene toluene, xylone. 
dioxane, methylene chloride, chloroform, dlchloroethana and acetonitrae. 

After the alcoholysis 1$ canied out under the above-mentioned conditions or after removir>g the protecting group on 
demand, the otjective oonpound can be purified by a method known in the field of organic synthetic ohemietry, such 
ae soivefn octraction. recrystalllsatton. chromatography or a method using an Ion exchange resin. 
59 Examples of the reducing agent to l>o used In the reduction of ester Include diiscbutyl aluminum hydride, lithium 
aluminum hydride, sodium borohydride and UtNum borohydride. When the reduction isomer obtained is alcohol, as a 
method for oxidiiing alcohol to aldehyde. Collins oxidation. Jones oxidation. PCC oxidation and Swam oxidation widely 
employed In the field of organic synthetic chemistry are useful. 

Examples of the organic solvent to be used in the reduction include hexane. benzena toluene, methylene chloride, 
ss methanol, ethanol. t^t-butyl alcohol, telrahydrofuran. d]et^yl ether and ethylene glycol dimethyl ether. 

The reduction generally proceeds at a temperature of from -78*0 to 80*G and a lower or higher tanrperolure than 
said tenperature range may be selacted on danwKl. 

The reduction is generaHy carried out for 30 minutes to 10 hours and a longer or shorter reaction period than the 
indicated period may be selected on denrund. 
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After the reduction is carried out under the above-mentioned oonditions or after removing the protecting group on 
dennand. the elective compound can be purified by a method known in the field of organic synthetic chemistry, such 
as solvent extraction. recrystaDization, chroinatogiaphy or a method using an ion exchange resin. 

Examples of the base to be used in the condensation Include sodium methoxide, sodium ethoxide. sodium hydride, 
5 potassium hydride, n-butyl lithium, tert-butyl lithium, lithium diisopropytamide, lithium hexamethyldisilazane, diisopropyl- 
ethytamine and 1 . 8-dlazabicyclo(4.d.0]undeC'5-ens. 

Examples of the organic solvent to be used in the condensation include methanol, ethanol. tert<buty1 alcohol, tet* 
rahydroturan. diethyl ether, ethylene glycol dimethyl ether, dimethylfbrmarnde. dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane. methylene chloride, chloroform, dicNoroethane and acetor^trila 
10 The condensation generally proceeds at a ten\perature of from -7e^C to 100 *C and a lower or higher temperature 
than said temperature range may be selected on demand. 

The condensation is generally carried out lor 30 minutes to 2 days and a longer or shorter reaction period than the 
indicated pertod may be selected on demand. 

After the condensation Is carried out under the above^entloned conditions or after removing the protecting group 
IS on demand, the objective compound can t>e purified by a method kntMm In the field of organic synthetic chemlslr y, such 
as solvent extraction, recrystalltzation, chromatography or a method using an ion exchange resin. 

The two steps reaction comprising hydroboration and then oxidation is especially useful for the hydration. 

Exan^es of the reagent to be used in the hydroboration Include diborane and &<>ombicyclo(3.3.l]nonane (9- 
BBN). 

20 Examples of tho organic solvent to be used in the hydroboration include tetrahydrofuran. diethyl ether, ethylene gly- 
col dimethyl ether, benzene, toluene, xylene, dioxane. methylene chloride, chloroform and dichloroethane. 

The hydrCboration generally proceeds at a temperature of from -76 'C to 50*C and a lower or higher temperafure 
than said temperature range may be selected on demand. 

The hydroboration is genersily carried out for 30 minutes to 2 days and a longer or shorter reaction period than the 
S5 indicated period may be selected on demand. 

In the oxidation carried out in after-treatment o1 hydroboration, a peiacid such as hydrogen peroxide is usually used 
and the reaction is can-led out in an aqueous alkaline solution such as sodium hydro)dde. 

The oxidatton gen&ally proceeds at a temperature of from 0 'C to SO^C and a lower or higher temperature than 
said temperature range n^y be selected on demand. 
30 The hydroboration is generally canied out for 30 minutes to 24 hours and a tonger or shorter reaction period than 
the indicated period may be selected on demand. 

After the two steps reaction of hydrotxiralion and oxidation (s carried out under the above-mentioned conditions or 
after removing the protecting group on demand, the objective conpound can be purified by a method known in the field 
of organic synthetic chemistry, such as advent extraction, recrystallizatitfi, chromatography or a method using an ion 
as exchange resia 

Exanples of the base to be used in the hydrolysis indude sodium hydroxkle, potessium hydroxide, ethium hydrox- 
ide and barium hydroxide* 

Examples of the organic solvent to be used in the hydrolysis Include methanol, ethanot, tert-butyl alcohol, tetrahy- 
drofuran, ethylene glycol dimethyl ether, din>ethyl1brmamlde arxl dimethyl suttbxide, and a mixed solvent thereof with 
40 water can be used if necessary. 

The hydrolysis generally proceeds at e temperature of from -20*C to 80*0 and a lower or higher temperature than 
saU temperature range may be sdected on demand. 

The hydrolysis is generally earned out for 30 minutes to 2 days and a kmger or shorter reaction period than the indi- 
cated period may be selected on demand. 
48 After the hydrolysis ie carried out under the abovenfnentioned conditions or after removing the protecting group on 
demand, the objective compound can be purified by a method Imrni in the field off organic synthetic chemistry, such 
as solvent extraction. recrystallizaUon, chromatogrephy or a method using an ion exchange resin. 

The compounds of the present invention, optically adive leomere thereof or salts thereof show superior Immuno- 
suppressive effed and are useful as a suppressant of r^ectxsn in organ or bone marrow tmnsptantation in mammals 
80 induslve of human, cow, horse, dog. mouse, rat etc.. an agent for the prevention and treatment of autoimmune diseases 
such as rheumatoid arthritis, atopic eczema (atopic dermatitis}. Beh^t*s disease, uvea disease, systemic lupus ery- 
thematosus. SiegrerVe syndrome, polysdemsis, myastheitia gravis, diabetes type I. endocrine ophthalmopathy, primary 
biliary, cirrhosis, Crohn^ disease, glomerulonephritts. earooidoste, psoriasis, penphigus, aplastic anemia, IdiopatHc 
thrombocytopenic purpura allergy, pdyarteritis nodosa, progressive systemic sderosis. mixed oonnBdive«tissue dis- 
ss ease, aortitis syndrome, polymyositis. dermatomyosHis, Wegener's granukymatosis, ulcerative colitis, active chronic 
hepatitis, autoimmune hemolytic anemia, Evans* syndrome, bronchial asthma, pollinosis and so on, and a reagent for 
use In medidne arvl pfiarmacy. The coirpounds of lha present Invention have antifungal effect and are useful as a anti- 
fungal agent. Moreover. The oonpounds of the present invenlton have hair growvth stimulating activity and are useful aa 
a hair growth stimulator Alsa the conpounds proteded with a protecting group are usehiS as intermediates fbr the syn* 
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thesis of the compounds having superior pharnwcological actions. 

When these compounds are used as pharmaceuticals, an effective amount thereof s generally adntixed with car- 
rla» exciptent diluent and so on and formulated into povvders. capsules, tablets. Injections, topical administration prep- 
arations or the like for the adminsstrat'on to patients. A lyophilized preparation may be produced by a method ^own per 
s se. 

While the dose of these compounds varies depending on disease, symptom, body weight, sex, age and so on, they 
may t>e administered, for example, to an adult daily by O.Ot -10 mg ftxrtency) in a single to several times dhrided doses 
when suppressing rejection in ledney transplantation. 

Moreover, the compounds of the present Invention can be used as a suppressant of rejection in organ or bone mar- 
10 row transplantation, in combination with other immunosuppressam(s) such as cydosporla azathioprine. steroids or tac- 
rolimus monohydrata 

Best Mode fbr Embodying the Invention 

15 The present invention is hereinafter explained in detail by illustrating examples, to which the present invent'on is 
construed not to limitedL WorMng exarnple 1: 2-Annino-4'(4-heptylOKypheny1)-2-methylbutanol hydb'ocMoride 

(1) Diethyl 2-n(^thyi-2-[2-(4-benzyloxyphenyOethyqmalonate 

so Sodium hydride (2.6 g) and diethyl methylmalonate (10.3 g) were added to dimethyHormarhide (SO ml) and the mix- 
ture was stirred at room temperature for 30 minutes. A solution of 2-{4-benzyloxyphenyl)ethyl iodide (20.0 g) in dimeth- 
ylformamide (30 ml) was dropwise added thereto, and the mixture stin^d at room temperature fbr an hour. The 
reaction mixture was poured into ice-water and extracted with ethyl acetate. The ethyl acetate layer was washed with a 
saturated aqueous tsrine and dried over anhydrous sodium suHate. The solvent was distiUed away and the residue 

zs obtained was purified by siica gel column chromatography (eluent: ethyl acetate: n<hexanea 1:9] to give the subject 
compound (13.7 g) as white crystals, melting at 50-S1 *C. 

Rf value: 0.28 (ethyt acetate: n-hexanea 1 :9) 

lH.NMR(CDCl3)6:1.26(6Kt,J=7.1 Hz), 1.48{3H,s).2.13(2H. m),2.51 (2H mX4.16(4H.q, J-7.1 H*). 5.04 
so (2H. 6), 6.90 ^H. d. Jm 8.5 Hz). 7. 10 (2H. d, J» 6.5 Hz), 7.32-7.44 (5H. m) 
IR (cm*^): 2987. 1728. 1173. 743 
MS (El): 384 (M^ 



Elemental analysis 


Calculated 

Found 


C: 71.85, 

0:71.79. 


H:7.34 

H:7.39 



(2) Potassium 2-ethOKycarbonyl^-niethyl-4-(4-benzyloxyphenyl}butanoaie 

45 A solution of potassium hydroxide (1 .45 g) in ethanol (25 ml) was dropwise added to a solution of diethyl 2-methyl- 
2-p-(4-benzylOKyhpenyt)ethyqmalonate (10.0 g) in ethanol (25 mQ and the mixture was stined at room temperature for 
7 hours. The reaction mixture was ice-cooled and the sotvem of the filtrate obtained by filtration was distilled away. The 
residue obtained was suspervled in ether (50 ml) and collecled by filtration to give the siibject oonrpound (5.01 g) as 
white eryetala^ melting at 183-184 *C. 

80 

Rf value: 0.51 (n-heocane: ethyl acetate: acetic adds 49: 49: 2) 

^H44MR (DMSOde) ^ ^ 1 13 (3H, t, Jm 7.3 Hz). 1 .15 (3H. s). 1 .77 (1H. ddd. J> 13.Z 12.7, 4.7 Hz). 1.68 (1H. ddd, 
Jo 13.2. 12.7. 4.4 Hz), 2.21 (1H. ddd. J« 14.4, 12.7. 4.4 Hz). &44 (IH. ddd. J» 14.4, 12.7, 4.7 Hz). a93 (2H. m). 
5.04 (2H. 6), 6.88 (2H. d. Jo 8^ Hz). 7.03 (2H, d, Jo 6.3 Hz), 7.30*7.43 (5H, m) 

S5 

(3) Ethyl 2-methyl-2-me1hoxycartx>nytarnlrio-4-(4-benzylQKyphenyf)butanoate 

A solution of ethyl chloroTormate (1.38 g) in tetrahydrofumn (25 ml) was dropwise added at -10 *C to a solution of 
potassium 2-ethaxycait)onyl-2-methyl-4-(4-benzytoxyphenyQbutanoBte (5.0 g) in tetrahydrofuran (ISO ml) and the mix* 
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ture was stirred at - 1 0*C tor 40 irinutes. A solution of sodium azide (0.98 g) in water (2 ml) was dropwise added thereto 
and the whole mixture was stined at -10 •C tor 30 minutes. The reaction mixture was poured Into ice-water and 
extracted with dichloromethana The dichloromethane layer was dried over anhydrous sodium sulfate and the solvent 
was distined away. The residue obtained was dissolved in benzene (150 ml) and the solution was refluxed under heating 
5 for an hour while stirring. Methanol (150 ml) and p-toluenesulfonic add monohydrate (50 mg) were added thereto and 
the mixture was refluxed under heating for 6 hours while stining. The solvent was distiiled away and the residue 
obtained was purified by silica gel column chromatography (eluent; ethyl aceute: n-hexane* 1: 4) to give the subject 
compound (4.22 g) as an oily substance. 

10 Rf value: 0.29 (ethyl acetete: n-hexane= 1 : 4) 

^H-NMR(CDCl3) » ' 1.27 |3K t, J» 6.4 Hz). 1.60 {3K 8), 2.07 (1H, m), 2.33 (1H m). 2.53 (2H. m),3.65 (3K s). 4.16 
(2H. m). 5.03 {2H. s). 5.68 (1H. br. s), 6.87 (2H. d. J- 8.8 Hz), 7.05 (2H, d. Ja 8.8 Hz), 7.29-7.43 (5H. m) 
IR (cm^):3420, 2964, 1733, 1511, 1241. 1077 
MS (El): 385 (M^ 

IS 

(4) 4^[2(4-Benzylcixyphenyl)ethyl)-4^thyl-2-oxazolidinone 

Lithium borohydride {0.48 g) was added to a solution of ethyl 2-fiiethyl-2-methoxycart>onylamirK>-4-(4-benzyloxy- 
phenyl)biitanoate {422 g) in tetrahydrofuran (1 10 ml) and the mixture was refluxed under heating for 30 minutes while 
20 Stirring. 2M hydrochloric acid (11 mQ and water (400 ml) were added thereto under ice-cooling and the mixture was 
extracted with dichloromethane. The dichloromethane layer was dried over anhydrous sodium sulfate and the solvent 
was distilled away. The powdor obtained was recrystallised from dichioromethane and isopropyl ether to give the sub- 
iect compound (2.72 g) as a white powder, melting at 1 65-166 *a 

35 _ !93abje:.o..l9(et^.acetate: n*hexane»2:3) _ . _ „ . , . 

^H-NMR(C0Cl3) 6 : 1.41 (3H. s). 1.89 {2H, m), 2.62 (2H, m). 4.06 (1 H. d. J» 6.6 Hz). 4.17 (1H. d J= 8.6 Hz). 4.84 
(1H. br. s). 5.05 {2H, s). 6.92 (2H. d. J= 8.6 Hz). 7.09 (2H. d. J» 8.6 Hz). 7.32-7.44 (5H. m) 
IR (om-^): 3231. 2965. 1763. 1514, 1255. 1041. 743 
MS(E0:311(M^ 

30 

(Si 4-|2*(4-Hydroocyphenyl)ethyq-4-methyh2-oxazolidinone 

A solution of 4-(2-(44)en2yloxyphenyl)6thyll-4-methyl-2*oxazorKiinone (2.72 g) in 10% aqueous 1. 4^ioxane (110 
ml) was added to a suspension of 10% palladium hydroxide'Carbon (0.3 g) in 10% aqueous 1, 4<lioKane (40 rrd) and 
ss the suspension was stinred under a hydrogen atmosphere at room ternperature for 12 hours. The reaction mixture was 
filtered off and the solvent was distilled away. The powder obtained was recrystaUised from ethand and isopropyl ether 
to give the siibject compound (1.50 g) as a white powder. melUng at 156-157 "C. 

Rf value: 0.22 (ethyt acetate: n-hexanea 1 : 1) 
40 ^H-NMR (OMSO-dg) 6 : 1,23 (3H, $). 1.68 (2H, dd. J« 8.7. 8.3 Hz). 2.44 {2H. m), 3.92 (1 H. d. aS Hz). 4.10 (1H. 
d, J- a6 Hz). 6.65 (2H. d. Ja 8.6 Hz). 6,97 (2H, d. J» 8.6 Hz). 7.78 (1H, br, S), 9.12 (1 H. 6) 
IR (cm-^): 3299. 31 17. 1728. 1516. 1038 
MS (El): 221 (M^ 



Elemental analysis 


Calculated 
Found 


C: 65.14. 
C; 65.17, 


H:6.83. 
H; 6.98, 


N:6.33 
N;6.28 



(6) 4-p-(4.HeptylQxyphenyf}elhyll-4-methyl-2-oxazolidinone 

A solution of heptyl bromkJe (0.45 g) In tetrahydrofbren (4 ml) was added to a soluton of sodium ethonde (0. 1 9 g) 
and 4-[2<<4-hydraxyphenyl)ethy1]-4-methyl-2-Qxazolidinone (0.60 g) In ethanol (12 ml) and the mixture was refluxed 
under heating for 7 hours while stirring. The reaction mixture was concentrated, poured into ice-water and extracted 
wHh ethyl acetate. The ethyl acetate layer was washed virith water and dried over anhydrous sodium sulfate. The solvent 
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was disUQed away and the residua obtained was purified by silica gel column chromatograpgy (etuent; ethyl acetate: n- 
hexane e 2: S) to give the subject compound (0.56 g) as a white powder, fnelting at 56-59 *C. 

R1 value: 0.52 (ethyl acetate: rvhexanes 1: 1) 
5 ^H-NMR (CDCb) 6 : 0.89 (3H» t 6.9 Hz). 1.26-1.44 (6H. m). 1.40 OK S). 1 .77 (2H. m). 1.88 (2K m). 2.62 (2M. 

m). 9.92 (2H. t Ja 6.6 Hz). 4.06 (1H d. J» 8.6 Hz), 4.17 (IH. d. J« 8.6 Hz). 5.04 (1H. br. s). 6.82 (2K d. Ja 8.7 Hz). 
7.07 (2H, d, J- 8.7 Hz) 

IR (cm*^): 3253. 2931. 1733. 1511. 1242. 1038 
MS(EI):319(Mr) 





Elemental analysis 




Calculated 


C; 71.44. 


H: 9.15. 


N; 4.38 


19 


Found 


C; 71.30. 


H; 9.10, 


N;4.35 



CP (7) 2-Airano-2-methyl-4-(4-heptyloxyphenyl)butanol hydrochloride 

ASM aqueous potassium hydroxide solutbn (55 ml) and tetrahydrofuran (15 ml) were added to a solution of 4-(2- 
(4-heptylaxyphdrtyl)ethyll*4-met^-2-oxazolidinone (0.49 g) In methanol (40 ml) and the mixture was refluxed under 
heating tor 9 hours wh^e stirring. The reaction mixture was c»ncentrated. poured Into ice water and extracted with ethyl 
S5 acetate. The ethyl acetate layer was washed with a saturated aqueous brine solution and dried over anhydrous sodium 
sutbte. The solvent was distilled away and the residue obtained was recrystallised from ethanoi and ethyl acetate to 
give the subiact compound (0.34 g) as white crystals, melting at 162-163 *C. 

Rf value: 0.29 (chloroform: methanols 4:1) 
90 ^H^MR (OMSOdfi) a : 0.66 (3H. t J« 6.8 Hz). 1 .18 (3H. s). 1.26-1.38 (8H. m). 1.64-1.78 (4H, m). 2.49 (2H. m), 
3.39 (2H. m). 3.90 (2H. t J« 6.6 Hz), 5.51 (1 H. t. J- 4.9 Hz). 6.83 (2H. d. J» 8.5 Hz), 7.09 (2H, d. J» 8.5 Hz), 7.77 ^ 
OKbr.s) 

IR(cm'^): 3374. 3025, 2933, 1518. 1242, 1060 
MS (El): 293((^A-Ha)^) 





Elemental analysis 




Calculated 


C: 65.53. 


H:9.78, 


N: 4.25 


40 


Found 


C; 85.21. 


H; 9.94, 


N; 4.18 



45 * Vy^orking example 2: 2-Amino-2-p-(4-undecylphenyl)propyl]butane-1, 4-dlol 

(1) S-Oiphenylmethyteneamino-rbulyrolaetone 

A solution of 2-amino*rbutyrolactone hydrobromtdo (5.0 g) andbenzophenonoimine (4.6 ml) in methyteno chloride 
so was stirred at room temperature overnight. Ammonium bromide vras f Btered off and the f Dtrate was oonoentrated. The 
residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate: n-hexane si: 3) to give the 
sublect compound (6.98 g) as wtiite crystals, melting at 98-101 

Rf value: 0.59 (ethyl acetate: n-hexane taV. i) 
a ^H44MR(COa3) 6: 2.40 (1H. m). 2.61 (IH. m). 4.22 (IH. m). 4.30 (IH, t, JeaSHz). 4.56 (IH. dl J^ad. 3.4Hz). 
7.32-7.65 (lOKm) 
IR{cm-^): 1775, 1627. 1450 
MS(EI):265(M^ 
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Elemental analysis 


6 


Calculated 


C; 76.96. 


H; 5.70. 


N; 5.28 




Found 


C; 77.32, 


H; 5.85. 


N;5.22 



IP 

(2) 2-Qnnafn^-2<liphenylmetnyten6aminon^t)ulyrolactone 

To a solution of lithium dilsopropylamide in tetrahydrofuran (450 ml) prepared from butyl iKMiim (1 .6M. 59 nU) and 
dBsopropylamlne (13.7 ml), a solution of 2-dIphenylmethyleneamino-rbutyrolactone (22.62 g) in tetrahydrofuran (100 

15 ml) was dropwise added at -78*0 under a nitrogen atmosphera Aft^ stirring at -7a*'C for 30 minutes, a solution of cin>. 
namyl Ijromide (13.2 ml) In hexamethytenephosphoric trlamida (1 78 nrt) was dropwise added thereto The whole mix- 
ture was heated to room temperature and stirred at room temperature for 2 hours. The reaction mixture was poured Into 
an aqueous ammonium chloride solution and extracted with ethyl acetate. The ethyl acetate layer was dried over anhy- 
drous sodium sulfate and the solvent was distilled away. The residue obtained was purified by eilica gel column chro- 

so matography (eluent: ethyl acetate: n^exane »1 : 3) to give the subject compound (23^6 g) as white crystals, melting at 
138-140^'C. 

Rff value: 0.39 (ethyl acetete: n-hexanee 1 : 3) 

^H-NMRCCOaj 5 : 2.26 (1H, ddd. J=4.8. a3. 13.7H2). 2.37 (1H. ddd. J»7.3. 8.8. 13.7H2). 2.78 {2H. m). 3.90 (1H. 
25 ddd. J^:8. 8.8. 3:9Hz). 4.03 (1H- ddd. Jsa8. 8.8. 8aHz). 6.30 (IK a. J-15;6. 7.8H2), 6.48 (1H. d. Jo15.6Hz); 
7.20-7.63 (ISH.m) 
IR(cm-^): 1754, 1626 
MS(EQ: 381 (M^) 



Elemental analysis 


Calculated 
Found 


C: 81.86. 
C: 82.00. 


H: 6.08. 
H;6.03. 


N:3.67 
N:3.65 



(3) 2-Acetamldo-2-clnnamyl-rt)utyrolactone 

40 

2M Hydrochloric add (26 ml) was added to a solution of Z-dnriarnyl-Z-dlphenytmethylenean^no-Y'txjtyTolactana 
(13.51 g) In tetrahydrofuran (100 ml) and the mixture was left standing at room temperature for an hour. The organic 
solvent wasdislined away and the residue was diluted with water (1 00 ml). Ethyl acetate (100 ml), potassium tiydrogen- 
caibonate (14.19 g) and acetyl chloride (3.8 ml) were added thereto^ and the mixture was vigorously stirred at room 
45 temperaturefbranhour. Alter the organic layer was separated, the aqueous layer was extracted with lAhyl acetate (100 
ml) and the extract was oombined with the foregoing organic layer. The combined organic layer was dried over anhy 
drous socSum sulfate and the solvent was distilled away. The crude crystals obtained were recrystallized form ethyl ace- 
tate and n*hexane (1 : 6) to give the subject compound (8.20 g) as white oystals* melttig at 132-134*0. 

60 Rf value: 0.41 (ethyl acetate) 

^H-NMR(CDCIs) 8 : 2.00 (3K s). 2.57 (1H. ddd. J.2.9. 7.8. lO.THc). 2.73 (3H, m). 4.26 (1H. ddd. J=8.6, 8.6. 8.6 
H2), 4.52 {1H. ddd. J=^.9. 9.3. 9.3Hz), 5.93 (1H. br.s). 6.14 (IK ddd. J«7.8, 7.8. 15.6Hz). 6.60 (1H« d. Jb15.6H<), 
7.31 (SH. m) 

IR(cm'Y*3322. 1761. 1671. 1541 
. 55 MS(EI):259(Mn 
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Elemental analysis 


5 


Calculated 


C: 69.48, 


H; 6.61. 


N; 5.40 




Found 


C: 69.51. 


H;6.62. 


N;5.39 



10 

(4) 2-Acetamido-2-(3-phenytpropyl)-Y^utyrolactone 

2-Acetamido-2'Clnnaniyl'r^tyTOlactone (7.50 g) was di&GOlved in ethanol (100 ml) and the mixture was subjected 
to catalytic reduction in the presence o1 10% f>anadium-cart)on (708 mg) under a hydrogen pressure of 10 atom. The 
f 5 catalyst was filtered off and the solvent was distilled away. TTie residue otitained was puriied by silica gel column ctiro- 
matography (eluent; ethyl acetate: rHiexanes 2: 1) to give the subject compound (rJS6 g) as a colorless oily substance. 

Rf value: 0.38 (ethyl acetate) 

^H NMR(CDaa) 8 : 1.73 (3K m). 1.95 (1H nt). 1.97 (3H. s). 2.47 (1H. ddd. Ja2.9. 7.8. 13.1Hz). 2.65 (3H, m). 4.21 
so (1H, ddd. J-7.4. 9.2. 9.2Hz). 4.47 (1 H. ddd. J-2.9. 9.2» 9.2Hz). a86 (1 K br.s). 7.20 (5H, m) 
IR(cm-^): 3321. 3026. 1771. 1656 
MS(E0:261(M^) 

(5) 3-Acelamido-3-acetQxyme1hyl*6-phenylhexyl acetate 

2f - . . . . ... 

A sduton of 2*acetamido-2*(3-phenylpropyl)Ttoutyrolactone (6.27 g) in tetrahydrofuran (20 ml) was dropwtse 
added at 0*C to a solution of Gthium bvohydrkle (1 .4 g) in tetrahydrofuran (100 ml). After stirring at SO'^C for 2 hours, 
the reaction was stq)ped with 2M hydrochloric acid. The mixture was diluted with water (200 ml) and extracted with 
ethyl acetate. The ethyl acetate layer was dried over anhydrous sodium sulfate and the solvent was distflled away. The 

39 residue obtained was dissolved in pyridine (30 mQ and acetic anhydride (20 ml) and the niixture was left standing at 
room temperature overnight The resulting mixture was poured Into ice-water (200 ml) and extracted with ethyl acetate. 
The ethyl acetate layer was washed with 2M hydrochloric acid and a saturated brine, dried over anhydrous sodium sul- 
tote and the solvent was distilled away. The residue obtained was purified by silica gel column chromatography (eluent; 
ethyl acetate: n*hexane tB3: 1) to give the subject corrpound (8.25 g) as a colorless oity substanca 

95 

Rf value: 0.60 (ethyl acetate) 

^H-NMR(C:Da3 ) 6 : 1.60 (2H. m). 1 .80 (2H. m). 1.94 (3H. s). 2.02 (3H. s). 2.03 (3K s). 2.16 (2H. m). 4.11 (2H. t, 
Jn6.BH2). 4.24 (2H. 24 Jal 1.2H2). 5.52 (IK br.s). 7.15-7.30 (5H. rn) 
IR(cm**): 33ba 1741. 1654. 1604 

40 MS(EQ:349(Mn 

(6) 3*Acetamldo-3-Gmtaxymethyl-6^4-ufidecanoylpheriyl) hexyl acetate 

To a suspension of aluirinum chloride (4.58 g) in dichtoroethane (30 ml), a solution of undecanoyi chloride (3.52 g) 
« In dichtoroethane (15 mQ was dropwise added over 10 minutes. After stirring at room temperature for 30 minutes, a 
solution of 3-acetamldo-3-acetoxymethyl-6-phenylhexyl achate (2.0 g) In dicNoroethane (15 ml) was dropwise added 
thereta After stirring at room tenperature for 10 minutes, the reaction mixture was poured into water and extracted with 
chloroform. The chloroform layer was dried over anhydrous sodium sulfate and the solvent was distilled away. The res- 
idue obtained was purified by siGca gal column chromatography (eluent; ethyl acetate: rvhSKane «1 : 1 , and then 3: 1) 
so to give the subject compound (2.60 g) as a colorless oily substance. 

Rf value: a67 (ethyl acetate) 

%NMR(C0Cl3) 5:0.88 (3K 1.0-6. 8Hz}. 1.26 (16H. m). 1.71 (2H. m). 1.82 (2H. m). 1.95 (3K e). 2.03 (3H. s). 2.04 
(3H. s). 2.12 (2H. I J»e.BHz). 2.66 (2H. m). 2.93 (2K t. Je6.7Hl). 4.11 (2K d. J»6.4Hz}. 4.24 (2H. S). 5.58 (1H. 
es br.6). 7.25 (2H, d, J-7.8H2). 7.88 (2H. d. J=7.8H2) 
IR{cm-^): 3323, 2927. 2855. 1741, 1680 
MS{6I):517(M^ 
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(7) 3-Aceftamido-3'acetQxymemyi-6-{4-undecy(phenyl) hexyl acetate 

To a solution of 3- acetamtdo-3-acetoxynr>ethyl-6-(4>undecanoylphenyl]hexy1 acetate (505.4 mg] in tr'rfluoroacetic 
add (1 .0 ml), triethylsilane (0.31 md) was dropwise added at O^C and the mixture was stirred at room temperature for 2 
5 hours. The reaction mixture was poured into a saturated potassium hydrogencartxinate solution (50 ml) and extracted 
with chtoroform. The chloroform la/er was dried over anhydrous sodium sulfate and the soh/ent was distilled away. The 
residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate: n-hexane a1: 1) to give the 
subject compound (294.8 mg) as a colorless oily substance. 

10 Hi value: 0.28 (ethyl acetate: n-hexane « 1 : 1) 

^H-NMR(CDCl3) 5 : 0.88 (3H. t. J«6.8Hz). 1 .28 (18K m). 1 .58 (4H. m). 1 .78 (2H. m). 1 .94 (3H. s), 2.02 (3H. s). 2.03 
(3H, s), 2.12 (2H. m). 2.56 (4H. m). 4.10 (2H, t. J=6.6Hi). 4.25 (2H, m). 5.48 (IK 6). 7,06 (1H. d. J»7.8Hz). 7.09 
(1H. d.Jo7.8Hz) 

IR(cm'^): 3307, 2926. 2855. 1743. 1658 
ts r4S(EI): 503(M'') 

(8) 2-Arrtno-2-[3-(4-undecylphenyl)propyi]butane-1 . 4-diol 

3- Acelamido>3-acetoxymethyl>6'(4Hjndecylphenyl)hexyl acetate (1 .70 g) and lithium hydroxide monohydrate (1.42 
20 g) were dissolved in methanol ( 1 7 ml) and water (1 7 ml), and the mixture was relluxed under heating for 3 hours whne 
stirring. The reaction mixture was diluted with water (100 ml) and extracted with ethyl acetate. The ethyl acetate layer 
was dried over anhydrous sodium sulfate and the solvent was <fistilled eway. The crude crystals obtained were recrys- 
lallised from ether-hexane-ethyl acetate (2: 2: 1] to give the subject corvpound (330 mg) as white crystals, melting at 
73-76»C. 

SS 

^H.Nr^R(CDa3) 5 : 0.88 (3H. 1. J==6.6H2). 1.25. 1.30 (20K 2br,8), 1.57 {8H. m), 2.57 {4H. m). 3.36 (1H, d. 
J=10.8H2). 3.45(1H. d. J«10.8Hz). 3.73 (1H. m). 3.81 (IK m). 7.08(4K br.s) 
IR(cm*M: 3315. 2923. 2852. 1516 
MS(E0:377(lun 





Elemental analysis 




Calculated 


C: 76.34. 


H; 11.48. 


N: 3.71 


35 


Found 


C: 76.07, 


H; 11.54. 


N;3.60 



40 Working exanpte 3: 2-Amlno-2i3-(4-noriylphenyQpropyl]butane-1 , 4-<Sol 

The sutJject compound, melting at 71 -73*C. was produced In the same manner as working example 2 using nona- 
noyl chloride instead of undecanoyl chloride in working example 2 (6). 

45 ^H-NMR(CDa3) 6 : 0.88 (3H. t Jo6.8Hz). 1.26, 1.30 (UH. 2br.8). 1.57 (10H. m). 2.57 (2H, t, J^aiMz]. 2.58 (2K 
t, J»8. 1 Hi). 3.36 (1 K d. J«1 0.7Hz). 3.45 (1 H. d. J«10.7Hz). 3.73 (1 K m). 3.82 (1 H. m), 7.07 (2K d. J«8.8Hz). 710 
(2H.d.J-8.8Hz) 
MS(EO-350[(M4-1)1 



Elemental analyele 


Calculated 
Found 


C: 75.59, 
C: 75.43. 


H: 11.25. 
H: 11.25, 


N: 4.01 
N: 3.93 
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WofWng example 4: 2-Anuno-2-[3-(4-hcptylphenyl)propyt]butane-1. 4-(|iol 

The subject compound, metttng at 68-7 VC, was produced in tha same manner as working example 2 using hep- 
lanoyl chloride instead of undecanoyi chloride In wofWng example 2 (6). 

^H NMR(CDCl3) 5 : 0.88 (3H. I Js6.8Hz). 1.29 (10H. m). 1.59 (10H. m). 2.57 (2H. t. JsS.OHz). 2.58 (2H. I 
J=i8.6Hz). 3,36 (1 H. d. J»10,7Hz), 3.45 (1 H. d, J-10,7H«). 3.73 (1 H. m). 3.81 (1 H, m), 7.07 {2H, d. J39.4H2). 7,10 
(2H.d.J«9.4Hz) 
MS(EI): 321(M^) 



Elemental analysis 


Calculated 
Found 


C: 74.72. 
C: 74.71. 


H: 10.97, 
H; 10.97. 


N; 4.36 
4.22 



Wbrfcing exan^le 6: 3-Amtno*3-(2-(4-octylphenyl)ethyl]hexane-1 . 6-diol 
(1) B>Hydroxy8-(2-phenylethyI) 1. 4-dioxaspiro[4.5]decane 

To a solution of phenylethyl magnesium bronrtide In tetrahydrofuran (250 ml) prepared from phenylethyl bromide 
{17:3 ml) and magnesium (3.0 g). a solution of'1r4^cyclohexadlone monoethylene kBtal-(1S:2 g) in tclrahydrof uran (30 - 
ml) was dropwise added at room temperature over 20 minutes under a nitrogen atmosphere. Moreover, the mixture was 
stirred at room temperature for 30 minutes and a saturated aqueous ammonium chloride solution (20 ml) was added to 
the reaction solution. The oily layer was separated and the solvent was distiUed away. The residue obtained was dis- 
solved in ethyl acetate, the ethyl acetate layer was washed with water and a saturated brine and dried anhydrous over 
magnesium sulfate. TTie sotvem was distilled away and the residue obtained was purWed by silica gel chromatography 
(eluem; ethyl acetate: n-hexane el : 3) to give 1/10 hydrate of t>e siibject coirpound (12.6 g) as white crystals, melting 
at 109-1 lO'C. 

^H-NMR(CDa3) 5 : 1.12 (1H. s), 1 .57-1 .67 (2H. m). 1.69-1.76 (2H. m). 1.73-1.83 {4K m), 1.86-1.98 (2K m). 2.67- 
. 2.74 {2H, m). 3.92-4.00 (4H. m). 7.25-7.35 (5H. m) 
IR{cm'^): 3472, 2948. 2888. 1491. 1454 
MS(ED: 262(IVI^) 



Elemental analysis 


Calculated 
Found 


C: 72.76. 
C: 7270, 


H;8.47 
H;8.47 



(2)4-Acetamido-4-(2-phenylethyl)cycichexan-1-or>e 

To a solution of 8-hydroxy8K2-pheiiyl«thyD-1 1 4-diaxasplrol4,5Wecane (12.8 g) In acetonitrile (200 ml), a ooncen- 
trated sulfuric acid (5.7 ml) was dropwise added under ice^llng over 3 minutes. The reaction mixture was left stand- 
ing at room temperature for 2 days, poured IMo a satjrated aqueous sodum tydiDoencartaonata solution under ice* 
cooling and extracted with ethyl acetata TYie ethyl acetate layer was washed with water and a saturated brine and dried 
over enfiydfous magnesium sulfate. The solvent was distDed away under reduced pressure to give 8-acetamldo-8-(2» 
phenylethyQ-1. 4<Doxa6plro(4.5]decane as a crude product The ciude product was dissolved in tetrahydrofuran (140 
ml) without purifying and thereto was added a 0. 1 N aqueous hydrochloric acid solution (30 ml) at room temperature and 
the rrMure was allowed to stand overnight The mixture was carefuDy poured Into a Ice-oooled saturated aqueois 
sodium f^rogervcartMnata solution and extracted with ethyl acetate. The ethyl acetate layer was washed with water 
and a saturated brina (fried over anhydrous magnesium sulfate and the eolvenl was distilled away to give crude crys- 
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tals. The crystals were recryslalfised from a mixed solvem (1: 1) of 1. 2<limethoxyethane<fiisopropyl ether to give 1/5 
hydrate of the subject compound (5.1 g) as white crystals, melting at 140-143«C. 

. ^H-NMR(CDCl3) 5 : 1.82-1.92 (2H. m). 197 (3H. s). 2.19 (2H. dd. J-7.8. 8.8Hz). 2.29-^38 (2H. m), 2.40*2^ (4K 
5 m). 2.63 (2H. dd. J«7.e. 8.8Hr), 5.27 (1 H. s). 7.15-7.34 (5K m) 
IR(cm'^): 3282. 3082. 2928. 1715, 1648. 1560. 1457. 697 
MS(Ef):259{M^ 



10 


Elemental analysis 




Calculated 


C: 73.08. 


H; 8.20. 


N: 5.33 




Found 


C: 73.31. 


H;8.21. 


N;S.13 



15 



(3) 4-Acetanrttdo-4-(2*phenirlelhyl)-6-hexano6d6 

ao To a eolution of 4-&cetamldo-4-(2'phenylethyl)cyclohexan-1^n6 (4.3 g) in methylene chloride (60 ml), metachlo- 
ropert>ensoic add (3.4 g) and potassium hydrogencarbonate (2.0 g) were added at room temperature and the mixture 
was refluxed under heating for 18 hours. After cooling, a 5% aqueous sodium thiosuffate solution (5.0 ml) was added 
thereto to reducean excess amount of metachloioperbenzoic add. The methylene chloride layer and the aqueous layer 
was separated and the aqueous layer was extracted with chlorofbrm. The oily layers were combined, washed with water 
. . .25 arxj a saturated brinaand dried o^er anhydrous . nriagnedum suHale. 

obtained was purHied by silica gel chromatography (eluent; chloroform-methanol «10: 1) to give crude crystals. The 
crystals were recrystallised from ethyl acetate to give 1/10 hydrate of the subied compound (2.7 g) as white crystals, 
meltinoat 165-167*C. 

30 ^H-NMR(C0Cl3) 6 : 1.76 (1K % J-13.2Hz). 1.87 (1H. dd. J-16.1. 1C.2H2). 1.96 (3H. s). 2.07-2.12 (1H m). 2.17- 
2.24 (1H. m). ^38 (1H. dd, J=1Sw1. 8.3H2). 2.56 (4H. t. J«8.3H2). 2J&7 (1H. dd. J«15.1. 5.8Hz). 2.78 (1H. 1. 
J=13.2H2), 4.18 (1H. ddd, J»13.6, 6.3. 2.0H2). 4.33 (1H. dd, Ja13.6. 9.7H2). 6.02 (1H. s). 7.14-7.32 (5H. m) 
IR(cm'M: 3294. 1731. 1648, 1560. 1452. 1294. 1182. 699 
MS(El):276(IVr4-1] 





Elemental analysis 




Calculated 


C; 69.34, 


H;7.71. 


N;5.05 


40 


F6und 


0; 69.05. 


H; 7.74. 


N;4.98. 



45 (4) 3-Acetamido-6-acetoxy-3-(2-phehylethyOhexyl acetate 

To a solution of lithium borohydride (220 mg) In telrahydrofuran (100 mQ. under a nitrogen atmosphere, a solution 
of 4-acetamido-4-(2-pheny«elhyO-6-hexanollde (1.4 g) in tetrahydrofuran (30 mO was dropwise added over 10 minutes 
and the mixture was further refluxed under heating for 1 .5 houfs. After cooling, the reaction mixture was neutralized with 

60 a satjrated aqueous ammonium chloride solution and the solvent was distilled away under reduced pressure. The res- 
idue obtained was dissohred in ethyl acetate and the rructure wae washed with water and a saturated brina The mixture 
was dried o^ anhydrous magnesium sutfate and the solvent was distnied away to give 3-acetamido-3^2-phenyle- 
thyl)hexane*1 . 6-diol as a crude product The product vras dissolved in pyridine (20 ml) without purifying, and acefic 
ar#^ide (10 ml) was added to the mixture at room temperature. The whole mixture was allowed to stand overnight. 

95 The solvent was distilled away under reduced pressure and the residue obtained was purified by silica gel chromatog- 
rapNy (eluent: chlorolbrm-ethyl acetate -2: 1) to give the subject compound (0.50 g) as a cotorless oily substance. 

^H-NMR(CDCl3) B : 1.59-1.75 (4H. m). 1.7M.82 (IK m). 1.88-1.96 (1H. m), 1.94 (3H. S). 2.05 (3H. 8). 2.06 (3H, 
S). 2.16 (2H. t J»68Hi). 2.56 (2H. t. J-8.8H2). 4.08 (2H, t J-6.3Hz), 4.14 (2H, t J«£.8Hz). 7,15-7.30 (5H. m) 



83 



EP0 778 263 M 



\H{cm'^): 3308. 2956. 1733. 16S2. 1SS3. 1456. 1240. 1035. 702 
MS(EI): 363(M0 

(5) 3>Acetamida-6-aC0toxy-3-[2-(4-octanoy1phenyl)ethyQhexyl acetate 

s 

To a suspension of anhydrous alurnnum chloride (1 .4 g) in 1, 2^ichloroetane (20 ml), octanoyi chloride was care- 
fully added at room temperature and the suspension was stinred untQ anhydrous aluminum chloride was entirely dis- 
solved. To the reaction solution, a solution of 3-acetamido-6-acetDxy*3-(2-phenylethyl)hexyt acetate (780 mg) In 1. 2- 
dldhloroethane (10 ml) was dropwise added at room tenperature over 10 minutes. The reaction temperature raised to 
TO 70^C and the mixture was stirred tor 30 minutes. After cooling, the reaction solution was poured Into ice-water and 
extracted with chloroform. The chtorofdrm layer was washed with water and a saturated brine, dried over anhydrous 
magnesium sulfate and the solvent was distilled away. The residue obtained was purif ied by silica gel chromatography 
(etuent; hexane-ethyl acetate si : 1) to give the sut>|ect compound (780 mg) as a yellowish oily substance. 

15 ^H-NMR{CDCl3) 6 : 0.88 (3K t, J=6.8Hz). 1.22-1.42 (10H, m). 1.e0'2.23 (GH. m), 1.94 (3H. S). 2.05 (3H. s). 2.06 
(3H. s). 2.61 (2H. t J»7.6Hz)» 2.94 (2H. t J=6.9H£). 5.52 (1 H. s). 7.26 (2H. d. J»7.9Hs). 7.66 {2H. d. «J»7.9Hz) 
IR(cm'^): 3321. 2931, 2857, 1738. 1663, 1652. 1536. 1239. 1036 
M8(EI): 469 (M^) 

ao (6) 3-Aceiamido-6-aoetGKy-3-[2-(4-octylphenyl)6lhyqhexyl acetate 

To a solution of 3*acetamido-6*acetoxy-3-{2-(4octanoylphenyl]ethyQhaxyl acetate (720 mg) in trifluoroacetic acid 
(15 ml), triethytsilane (0.53 nil) was added at room temperature. After slin-ing for an hour, the reaction solution was 
poured into ice-water and potassium cart)onate was carefully added to the mixture to neutralize. The mixture was 
25 extracted with ethyl acetate and the extract was washed with water and a saturated brine and dried over anhydrous 
magnesium sulfata The solvent was distilled away and the residue obtained was purHied by silica gel chromatography 
(eluent; hexane-ethyl acetate »1 : 1) to give the 8ii)ject compound (450 mg) as a coloriess oHy substance. 

^H-NfylR(C0Cl3) 5 : 0.88 (3H. t J«6.8Hz). 152-1.36 (10H. m). 1.53- 1.68 (4K m), 1.72-1.80 (1H, m). 1.82-1.97 
90 (2H, m), 1.90 (3H. S). 2.04 {3H. s). 2.06 (3H, 6). 2.17 (2H. t, J«6.8Hz). 2.45-2.60 (4H, m), 4.07 (2H. t. J=604Hz), 
4.14 (2H. t, Js6.8Hz). 5.14 (1H. s). 7.09 (4H, 8) 
IR(cm-^): 3313. 2927. 2855. 1733. 1661. 1557, 1456. 1367. 1240. 1037 
MStEI):475(M*) 

ss (7) 3-Amlno-3-[2-(4-oclylphenyl)elhyqhexane-l . 6-diot 

To a solution of 3-acetamido-6-acetoxy-3-p-(4-octy!phenyl)elhyllhexyl acetate (400 mg) In methand-water (1: 1) 
(12 ml), nthtum hydroxide monohydrate (360 mg) was added at room temperature and the mixture was ref luxed under 
heating for 4 hours. After cooUng. the mixture was neutralized with anfimortium chloride and the solvent was distilled 
40 away under reduced pressure. The residue obtained was extracted with chloroform, the extract was washed with water 
and a saturated brine and dried over anhydrous magnesium sulfate. The solvent was distilled away to give the subject 
contpound (290 mg) as a yellowish oily substance. 

^H-NMR(CDCl3) 6 : 0.88 (3H, t. J=6.8Hz), 1 .36-1 .98 (12H. m). 1.50- 1.85 (8H. m), 1.75 (2H, t J«4.9Hz). 2.44-2.64 
4S (4H. m). 3.64 (2H. t Je5.3Hz). 3.85 (2H. t. J»5.9Hz). 7.09 (4H B) 
lR(cm*^): 3348. 2926. 2B55. 2854. 1 457. 1 057 
MS(EI):349(Nr) 

Wbrldng example 6: 2*Amino-4-(4-octylphenyl)butanol hydrochloride 
(1) 2-(4-Ocly^enyt)el»vl iodide 

Toa soMlon of 2-(4-octylphef^ethanol (25 g) In ether (200 ml)-aceionltrile (100 ml). Imidazole (1 1 g) and trfpha- 
nylphosphlne (36 g) were added and the mixture was stirred at 0*C for an hour. Iodine (38 g) was added 1o the solution 
ss and the whole mixture was stirred at 0*C fbr 2 hours. Silica gel was added to the reaction solution and the mixture was 
flKered off. The precipitate was washed with a mixed solution of hexane-ethyl acetate (2:1). The f Qtrate and the solvent 
entployed at washing were combined and concentrated. The residue was purified by silica gel chromatography (eluent: 
hexane-ethyl acetate a2: 1) to give the subject compound (37 g). - 
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Rf value: 0.85 (h€xane-ethyl acetate •4: 1) 
MS: 344(M^) 

^H-NMR(400MHz. COCI3 ) 6 : 0.88 (3H, i MHz), 1 .10-1.40(10H, m). 1.50-1.65 (2H. ir), 2,57 (2H, t J»8H2), 3.14 
(2M. t. J«6Hz). 3.33 (2K t J-8Hz). 7.09 (2H. d. J=8Hz). 7.13 (2K d J^Hz)- 

5 

(2) Diethyl 2-acetamido*2-[2-<4-octylphenyl)ethyt]malonate 

To a suspension 0I sodium hydride (6 g) In dlmethyltormamlde (100 nfil)> a solution of ethyl acetamidomatonate (33 
g) in dimethylformamtde (100 nil) was added under ice-oooHng and the mixture was stirred at room temperature for 2 
10 hours. A solution of 2-(4-octytphenyl)ethyl iodide (37 g) in dimethyl-lormamidd (100 mi) was added to the nrxture under 
Ice-oooling. The mixture was stJn ed for 2 houis at the same temperature and left standing overnight The resultant mix- 
ture was poured into water and extracted with elhyt acetate. The extract was washed with a saturated brine and dried 
over magnesium sulfate: The solvent was distilled away under reduced pressure and the residue was purified by sBica 
gel chromatography (eluent: hexane-ethyl acetate s3; 1) to give the subject compound (25 g). 

15 

Rf value: 0.40 (hexane*ethyl acetates 2:1) 

^H-NMR(400MHz. CDCW 5 : 0.88 (3H. t. J-8Hz). 1 .20-1.30 (10H. m). 1.24 (6H. i J-dHz). 1.50-1.62 (2H, m). 1.97 
{3H. s), 2.45 (2H. dd. J=12, 8Hz), 2.54 (2H, t. JoeHi), 2.68 (2H. dd. J=12, 8Hz). 4.14-4.26 {4H. m). 6.75 (1H. s). 
7.05 (2H. d. J«8Hz). 7.06 (2K d. JsBHc) 

(3) 2-Amino-4-(4-octylphenyj)tHJtanoic add hydrocNoride 

Diethyl 2>acetamido-2-[2-(4-octytphenyl)dthyl]nnalonate (20 g) was added to a 5N aqueous hydrochloric acid solu- 
tion (350 ml) and the nwdure was refluxed under heating lor 6.5 hours. Ethanol (45 nr4) was added to the mixture and 

. 25 the whole.mixtuce..was..further..refluxed under^heating for 1.5..hour&.The reaction .mixture-was condBntrated under 

reduced pressure to give the subject compound (20 g). 

MS: 292(?VI*) 

^H-NMR(400MHz. DMSO-de) 6 : 0.84 (3H. t. J=8hb). 1.1M.32 (10H, m). 1.46-1.58 (2H. m), 1.96-2.11 (2H m). 
30 2.49 (2K t. J«4Hz), 2.48- Z,B2 (1H, m), 2.63-2.76 (1H, m), 3.83-3.94 (1H, m). 7.06-7.12 (4K m), 833-8.44 (2H, 
br.6). 8.48*8.58 (IHbr.s) 

(4) Methyl 2-amino-4-(4-oGtylphenyl)butyrate hydrochloride 

35 To a solution of 2-Am)no-4-(4-octylphenyl)butancic acid hyc^ochlorlde (20 g) In methanol (500 ml), thionyl chloride 
(7.2 ml) was added under ice-cooling and the mixture was left standing overnighL The reacfion mixhjre was concen- 
trated under reduced pressure to give the sutaject compound (1 6 g). 

MS:305(M*) 

40 ^H-NMR(400MHz. DMSO-dg) 5 : 0.84 (3H. t J«8H2). 1.14-1.31 (10H. m), 1.45-1.57 (2H, m), 1.97-2.10 (2H, m), 
2.49 (2H. t, J»4H2). 2.49- 2.63 (1 K m). 2.63-2.74 (1 H, m). 3.73 (3K S). 3.94-4.06 (1H. m)» 7.10 (4H. s], 8.43-8.62 
(3H.br.s) 

(5) Methyl 2-acetamldo-4-{4-cctylphenyi)butyrate 

40 

To a solution of methyl 2-amino^-(4-octylphenyl)butyrate hydrochloride (16 g) In methylene chloride (300 nA. tri- 
ethylamtne (1 6 nnl) and acetyl cNoride {3JB mQ were added and the mixture was etinred at room tenrperature for an hour. 
Then, methytene chloride (500 ml) was further added to the mixhire. the wtiole mixture was washed with a dilute hydro- 
chforie acid, an aqueous sodium hydrogencaibonate solution and a saturated brine in order and dried over magnesium 
50 suKale. The solvent was distilled away under reduced pressure and the residue was purified by silica gel chromatogra- 
phy (eluent: hexane-etryl acetaite 01 : 2) to give the subject compound (1 1 g). 

MS:348(MV1) 

^H-NMR(400MHz. COCI3 ) 8 : 0.88 (3K t J«8H«), 1.19-1.36 (10H, m), 1.48-1.62 (2H. m). 2.02 (3K 8), 1.94-2,06 
ss (1H, m). 2.13-2.23 (1H. m), ^56 (2H. t Jo8Hz). ^.47-^70 pH. m). 3.72 C3H, 6). 4.63-4.72 (1H. m). 5.87-5.98 (1H. 
m). 7.07 (2H. d. J«8Hz). 7.09 (2H.d. J»8Hz) 
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(6) 2*Acetamjdo^*(4-Qctytphenyl]butanol 

To a suspens'on cH lithium aluminum hydride ( 1 .2 g) in tetrahydrofuran (100 ml), a solution of methyl 2-acetamldo- 
4-(4-octylphenyl)butyrate (11 g) in tetrahydrofuran (200 ml) was added and the suspension was stirred at room temper- 
8 atura for 30 miruites. An aqueous tetrahydrofiran (70%, 10 ml) was added to the solution and the mixture was 1^ 
standing overnight. Magnesium sulfate was added to the mixture, the precipitate was filtered off and the solvent was 
distilled away under reduced pressure. The residue was dissolved in ethyl acetate, the solution was washed with a 
dilute hydrochloric acid, an aqueous sodium hydrogencaitonate solution and a saturated brine in order and dried over 
sodEum sulfate. The solvent was distilled away under reduced preesure to give the subject compourxi (6.6 g). 

MS:319(M^) 

^H-NMR(400MH2. CDCI3 ) ft : 0.88 (3K t. J-SHz). 1.20-1.38 (10H. m). 1.52-1.62 (2K m). 1.7$-1.96(2H. m). 1.96 
(3K 6). 2.48 (IK t. JbSHz). 2.56 (2H^ t. JoSHz). 2.64 (2H. t JoOHz). 3.56-3.64 (1H. m). 3.6M.74 (IK m). 3.92- 
4.03 (IK m). 5.46*5.68 (1H. m), 7.08 (2K d. J»6Hz). 7.1 1 (2K d. J<i8Hz) 

15 

(7) 2*AminD-4-(4-octylphenyl)tMitanol hydrochloride 

Methyl 2-flmlno-4-(4-octylphenyl)txityrate hydrochbride (1.0 g) obtained in elbrementioned (5) was added to an 
aeneous ammonia solution (20 ml), and the mixture was extracted with ethyl acetate. The extract was washed with 
ao water and a saturated brine, dried over sodium sulfeite and the solvent was distiDed away under reduced pressura A 
solution of the obtained residue In tetrahydrofuran (20 ml) was added to a suspension of lithium aluminum hydride (0.35 
g) in tetrahydrofuran (10 ml) under ice-cooling arvJ the mixture waa stirred at room temperature for an hour. An aqueous 
tetrahydrofuran (80%, 10 ml) was added to the mixture and the whole mixture was left standing overnight Cellte was 
added thereto, the precipitate was f iftered off and the solvent was distilled away under reduced pressure. The residua 
-ss was-diSBolved in ethyl acetater and the solution was washed'wHh water and a eatur -- 
slum sutfata The solvent was distilled away under reduced pressura Thereto was added a solution of 26% hydrocNoric 
acid in ethanol to crystallize and the crystals were recrystallised from methanol-ethyl acetate to give the subject com- 
pound (0.43 g). melting at 96-97*C. 

$0 MS:277(M^) 

^H-NMR(400MHz. 0003)6: 0.84 (3H.tJ=8H2). 1.18-1.32 (1 OK m). 1.45.1.58(2K m), 1.70-1.85 (2K m).2.45- 
2.55 (2H. m). 2.60 (2K t J-8H2). 3.02 (1H. br.s). 3.40-3.46 (1H. m). ^56-3.64 (IK m). 5.30 (1H. t. J^Hz), 7.10 
(4Ks).7.85(3Kt>r.s) 

35 



Elemental analysia 


Calculated 
Found 


C; 68.87. 
C:6a58. 


K 10.28. 
H; 10.34. 


N; 4.46 
N;4.48 



IR(KBr): 3331 . 3012. 2924. 2853. 1614. 1515. 1498 (cm*^) 

45 Wortdng example 7: 2-MethoxyGart)onylamino-2-(2-(4-octy|phenyl) ethyQbutane 1 . 4*dioi 

(1) Diethyl 2-(2-tert-buty1diphenyl8ilylQxyethyl)-2-(2-phenylethyl)malonate 

Sodium hydride (60%. 2.13 g) and diet^ 2-(2-tert-butyldiphenyl6ilyioxyethyl)malonate (13.40 g) were added to 
dimethyllbrmamlde (70 ml) and the mixture was stined at room temperature for 30 mlnutea Thereto was dropwise 
added a sotubon of 2-phenytethyl iodide (20.81 g) In dimethylfbrmamide (20 ml) and the whole nrMure was stirred at 
room temperature for 5 houis. The reaction mucture was poured Into ica^ater and extraded with ethyl acetate. The 
ethyl acetate layer was washed with a saturated brine and dried over anhydrous sodium sulteta The edvenl was dis- 
tilled away and the residue obtained was purified by silica gel column chromatography to give the subject oonr^und 
55 (18.70 g) as a coioriess oily substanca 

Rf value: 0.46 (ethyi acetate: hexanes 1 : 5) 

^H-NMR(CDCl3) 6 : 104 (9K 8). 1.11 (6K t J«7.3Hz). 2.16 (2K m). 2.33 (2K t. Ja7.3Kz), 2.43 (2K m), 4.1S(6H, 
m), 7.07 (2H. d. Jb6.8Hz), 7.15-7.43 (9H. m). 7.65 (4H. m) 



96 



EP0 77B 263A1 



lR(neat}: 2962. 2933. 1732 om*^ 

(2) 2-Ethoxycart>onyl-2-(2-phenylethyl)-rbutyrotaclone 

5 To a sotutton of diethyl 2-(24ef14>utykjiphenylsilylGxyethy1)*2«(2iDh6nyt-ethy1)rm)onat9 (5.570 g) in tetrahydrofuran 
(10 ml), a 1M solution of tetrabutylammonium fluoride In tetrahydrofuran (10,2 ml) was added and the mixture was 
stirred at room temperature for 18 hours. After the reaction mixture was concentrated, water (100 ml) was added to the 
resultant mixture and the solution was extracted with ethyl acetate. The ethyl acetate layer was washed WAth a saturated 
brine and dried over anhydrous sodium sulfate. The solvent was distilled away and the residue ot)tained was purified by 

10 silica gel column chromatography to give the subject compound (2.09 g) as a colorless oily substance. 

Rf value: 0.1 7 (ethyl acetate: hexane si : s) 

^H-NMR(CDCl3 ) 6 : 1,31 (3H, t. J-7.3Hz), 2.08 (1H. m). 2.27 (IH. dt, J=12.7. 8.BH2), 2,43 (1H. n^, 2.G0 (1H. m), 
2.77 (2H. m). 4.24 (2H. q. J-7.3H2). 4.36 (2H. m). 7.28 (3H. m), 7.20 (2H. m) 
15 IR(neat): 2983, 2931. 1775, 1732 cm*^ 
MS(EI): 262(M^) 

(3) 2«(2-Phenylethyt)^butyrolactone-2-carboxylic acid 

20 To a solution of 2>ethoxycarbonyl-2-(2-phenylethyQ-rbutyrolactone (2.01 g) in acetone (32 ml), a 0.25N aqueous 
sodium hydrcwde solution (32 ml) was dropwise added under ice-coofing. After the ntixture was stirred at room temper- 
atifl'e for an hour, 2N hydrochloric add was added thereto and the mixture was extracted with ethyl acetate. The ethyl 
acetate layer was washed wHh a saturated brine and dried over anhydrous sodium sulfate. The solvent was disUHed 
away and the crude crystals obtained were washed wHh hexane a few times to give the subiecl compound (1.53 g) as 

«. white .cry8tat8..meltino at J3l-t34.«C. _ . ... - . — . 

Bf value: 0.21 (acetic add: ethyl acetate: hexane> 2: 49: 49] 

^H-NMR(CDa3 ) b : 2.10 (IH.'^m). 2.38 (2H. m). 2.64 (IH. dt. J-4.9. 11.7Hz). 2.82 (2H. m), 4.41 (2K m), 4.60 (1 H. 
br s). 7.20 (2H. m). 7.27 (3H, m) 
30 MS(EO: 234 (M^) 

(4) 2-Methoxycarbonylamino-2-(2-phenylethyl)^-butyrolactone 

To a solution of 2-(2i3henylethyl)-Y4xjtyrolactone-2-carboxytic add (1.4617 g) in acetone (30 ml), trielhylamine 
as (1.04 ml) was added at -20*0. The mixture was stirred for 1 6 minutes, ethyl chloroformate (0.66 ml) vras added thereto. 
After the mixture was stirred for 30 minutes, sodium azide (490 mg) was dissolved in water (5 ml) and the solution was 
added to the mixture, and the whole mixture was stiired lor an hour. The reaction mixture was diluted with water (50 ml) 
and extracted with chloroform. The chloroform layer was washed wrth a saturated brine and dried over anhydrous 
sodium sulfate. The solvent was distilled away, the residue otnained (acid azide) was dissolved in benzene (10 rnl) and 
4P the mixture v^s refluxed under heating for an hour Methanol (10 ml) was further added thereto and the mixture was 
ref tuxed under heating for an hour. The advent was distilled away and the residue obtained was purH led by silica gel 
column, chromatography fo give the subject compound (1 .7607 g) as a colorless oily substance. 

Rf value: 0.48 (ethyl acetate: hexane^ 1:1) 
45 ^H-NMR(C0Cl3) 6 : 2.04 (1 H, m). 2.26 (1 H. m). 2.74 (2H. t, J-8.8Hz), 3.67 (3H, s). 4.28 (1 K dt. J»7.3, 6.SHx). 4.60 
(IH. dt. J«1 .9. 9.2Hz), 5.27 (1 H. 8). 7.19 (2H. m). 7.28 (3H. m) 
IR(neat):3343. 3027. 1775. 1717 cm*^ 
MS(EI): 232([M*OMen 

80 (5) 2*Mefhoxycart)ony(amino-2-[2-(4-octanoytpheny1)ethyl]-Y*butyrdactone 

2-Methoxycart3onylamino-2-(2*ph6nylethyl)-rbutyrOlactone (1.5479 g) was subjected to FriedehOafIs reaction 
using octano)^ chloride In the same manner aa worMng example 2 (6) to glva.the subject compound (790 mg) as a 
colorless oOy substance. 

65 

Rf value: 0.36 (ethyl acetate: hexane- 1 : l) 

^H-NIMR(CDCl3 ) 5 : 0.88 (3H. t. J-6.8Hz), 1 .30 (8H. m). 1.71 (IH. m). 2.05 (IH. m). 2.30 (IH. m), 2.69 (IH. m), 
3.66 (3H. s). 4.29 (1 H. m). 4.50 (1 H. m). 5.31 (1 H, s). 7.26 (2K d. J-6.3H2). 7.89 (2H, d. Js8.3Hz) 
IR(neat):3342. 2929. 2857, 1776. 1722 cm'^ 
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MS(EI):389(ir) 
(6) 2-Melhoxycait)onytamino-2-[2-(4-octylphenyQethyl]^H^^ 

5 2-Methoxycaitx)nylamino-2*[2>(4K>danoy(phenyl)ethyq'r^utyrQl^ (B32.1 mg) was subjected to reduction in 
the same manner as working exan^e 2 (7) to give the subject coni^pound (579.4 mg) as white oystaJs, melting at 93* 

9ya 

Rf value: 0.50 (ethyl acetate: hexanes 1: 1) 
to ^H-NMR(CDCl3 ) « : 0.88 (3H. \ J»7.3Mz). 1.28 (12K m), 1.56 (2H. m). 2.03 (1H. m), 2.21 (IK m), 2.56 (2H, t 
J=7.8Hr), 2.68 (2H. 1. Jea3H2). 3.66 (3H. S). 4.28 (1 H. m). 4.49 (1 H. m), 5.24 (1 H. s). 7.08 (2H. d. Jo83Hi). 7.1 1 
(2K d. JB8.3HZ) 

IR(KBr): 3271. 2926. 2855, 1772. 1721 cm'^ 
MS(EI): 377(14^) 





Elememal analysis 




Calculated 


C; 70.37, 


H; 8.86. 


N; 3.73 


20 


Found 


C; 70,40, 


H; 8.82. 


N; 3.66 



a$ (7) 244etfW)(ycaibbnylamino-2<2K*-«cty!^ 

2-Methaxycait)onylamino-2H2K4-octylphenyl)ethyl]-rtwty^ W^-^ ^) was subjected to reduction In the 

same mamer as working rample 2 (5) to give the sUbjed compound (342.6 mg) as a cotortess oily sutistance. 

90 Rf value: 0.56 (ethyl acetate) 

^H-NMR(CDa3) 6 : 0.88 (3K t J»7.3Hz). 1J27 (12H. m). 1S7 (2H. m), 2.18 (2H. m). 2.57 (4K m), 3.68 (3H, m), 
3.72 (2H. m). 3.82 (2H. s). 5.50 (1 H. s). 7.09 (4K s) 
IR(neat): 3342. 2927. 2856. 1705. 1515 cm'^ 
MS(EI):380((M4in 

05 

WbrMng exanple 8: 3-AcetamU(h3-acetoxymethyt-5-(4-ocUtfioytphe^ acetate 

(1) 3-Acetoxymethyt-3-methoxycarbonylan[tino-5-phenylp«^ acetate 

40 2-Methoxycart>onylamlno-2-{2-phenyleihyDTbutyrolactone (10.566) was subjected to reduction and acetyiated m 
the same manner as working example 2 (6) to give the GUbJecl compound (6.73 g) as a oolortess oBy substanca 

Rf value: 0.70 (ethyl acetate: haxanes 1 : 1) 

^H-NMR(CDa3 ) 6 : 2.04 (3H. S). 2.06 (2K m). 2.17 (2H, t. J=7.3Hr). 2.61 (2H m). 3.64 (3H, s). 4.19 (2H, t, 
45 J>=6.3Hz). 4.28 (2H. s). 4.88 (1 K s). 7.16 0H. m). 7.28 (2H. m) 
IR(neat): 3355. 2956. 1740 cm'^ 
M8(EI):351 (M^) 

(2) 3-Acetamido*3-ac^GKymettiyl-5-pheny^emyl acetate 

50 

16 a solution of 3-aceioxymeihyl-3-methoocycafbonylamlno.5-phenyl-pentyl acetate (3.676 g) In dteWoromethane 
(22 ml). Irlmethylsnyl Iodide (0.70 rrQ was added and the mixture was left standing at room tamperatura fbr 30 minutes. 
Metharid (10 ml) was acftled thereto to discontinue the reaction and the solvenl was distilled anway. The residue 
obtained was ac^ylated in a usual manner to give the subject compound (1.1 137 g) as a odorless oily substance. 

as 

Rf value: 0.46 (ethyl acetate) 

'H-NMR(CDCl3) 6 : 1.94 (3H, s). 2.05 (3K s), ^11 (3H. s). 2.22 (2H, t. Jb6.9H2). ^60 (2H. m). 4.18 (2H. t. 
J=a9hte), 4.33 (2H. dd. J«12.7. 1 1.7Hi). 5.59 (1H. a). 7,19 (3H, m). 7.26 (2H. m) 
IR(neat): 3308. 2965. 1739. 1656 om'^ 
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MS(ED:335(ir) 

(3) 3-AceUvnid(>-3*acetoxynriethyl-5K4Hx:tano/|ph6riyOperil^ acetate 

5 3*Acetamido*3*acetoxym6thyl-5-phenytpGntyl acetate (1.00 g) was subjected to Friedel-Crafts reaction using 
octanoyi chloride In the same manner as working example 2 (6) to give the subiect compound (0.94 g) as a colorless 
dly substance 

Rf value: 0. 1 1 (ethyl acetate: hexane» 1:1) 
10 ^H-NMR(CDa3 ) 6 : 0.88 (3H. t. J»7.3Hx)« 1.32 (10K m). 1 .56 (2H. m). 1.72 (2H. m). 1.97 (3K a). 2.05 (3H. s), 
2.12 (3H, 6). 2.1 9 (2H. m). 2.63 (2H. m). 2.93 (2H. t J«7.3Hi). 4.18 (2H. t J«6.4H2}. 4.32 (2H. S), 5.66 (1 H. 6). 7.26 
(2H. d. J*=8.3H2). 7.87 {2H. d. Jx8.3Hz) 
IR(neat): 3363, 2931. 2858. 1741, 1679 cm'^ 

15 Working exanple 9: 3-Acetamido-3*acetoxymeth/l-5-(4-oct/tphenyl)perTtyl acetate 

3-Acetamido-3'acetoxymethyl-5-(4-octanoy4phenyf)penty) acetate (912.5 mg) was reduced in the same manner as 
worWng example 2 (7) to give the subject compound (646.4 mg) as a colorless oily substance. 

ao Rf value: 0. 1 8 (ethyl acetate: hexanee 1:1) 

^H-NMR(CDa3 ) 8 : 0.86 (3H. t J«6.8Hx). 1 .27 (1 OH. m). 1 .58 (2H. m). 1 .93 (3H. s). 2.04 (3H. s). 2.10 (3K s). 2.22 
(2H. t J-6.8HZ). 2.55 (4H. m). 4.15 (2H. i J«6.6Hz). 4.30 (2H. m). 5.55 (1H. s). 7.02 (4H. s) 
IR(neat): 3308, 2928, 2856. 1744, 1658 cm*^ 
MS(EO: 447(M^) 

Working exanrple 10: 2-Amino-2-[2-(4-octylphenyi)ethyl|3utane-1. 4-diol 1/5 hydrate 

3'Acetamido-3-acetaxymethyl-S-(4-octylphenyl]pentyt acetate was hydrolyzed in the same manner as working 
exannple 2 (8) to give the subject oonpound, melting at 75-76'C 

so 

Rf value: 0.47 (chloroform: methanol: acetic add: waters 70: 20: 6: 4) 

^H-NMR(0MSOd6) » - 0.84 (3K I. Jo6.9Hz). 1.25 (12H, m). 1.50 (6H. m), 3.18 (2H. s), 3.54 {2H. t. J=a9Hz). 4.59 
(1H,S). 7.05 (4H.S) 
IR(KBr): 3367, 3296, 2927. 2854 cm'^ 
35 MS(EI):321(M^ 





Elemental analysis 


40 


Calculated 


C; 78.89, 


H: 10.97. 


N: 4.31 


Found 


C; 74.11. 


H: 11.10, 


N; 4.24 



45 

Working example 11: 3-Acetoxymethyl-3-methoxycart)onylarhino-5-(4-deeanoylphenyl)pentyl acetate- 

3-Acetoxymethyl-3«methoxycart»nylaniino-5*pheny<pentyl acetate (1.99 g) was subjected to Friedel-Crafts reac- 
tion using decanoyi chloride in the same manner as worWng exanrple 2 (6) to give the suk^ect compound (2.33. g) as 
80 white crystals, melting at 7S-77°C. 

Rf value: 0.2S (ethyl acetate: hexanea 1:2) 

^ H-NMR(CDCl3) 5 : 0.88 (3K t, J«7.3Hz). 1 ,26 (1 OK m). 1 .58 {2H, m). 1 .71 (2H. m). 2.04 (3K s). 2.11 (3H. s). 2. 1 9 
(4H. m). 2.66 (2H, dd. J.7.3. 9.7Hz). 2.93 (2H, t. J«7.8Hz). 3.65 (3H. s]. 4.20 (2H. t J-a6Hz). 4.28 (2H. s), 4.92 
S5 (1 H. s). 7.27 (2H. d. J»8.5Hz). 7.88 (2H. d. Js8.5Hz) 
IR(KBr): 3338. 2917. 2851. 1742. 1698, 1684 cm'^ 
M8(E0: 505(M*1 
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Elemental analysis 


5 


Calculated 


C; 66.51. 


H; 8.57, 


N; 2.77 




Found 


C; 66.29. 


H: 8.76. 


N:2.71 



10 

Working example 12: 3-Acetcnymethyl-3-melhoxycaftx>nylamino*S-(4-decylphenyl)pen1)^ acetate 

3-AcetQxymethyl*3*methoxycartx>nylamino-5-(4-decanoylphenyi)pBntyi acetate (2.25 g) waa subjected to reduc* 
tion in the same manner as working example 2 (7) to give the subject corrfKUind (1.26 g) as white cr/stals. matting at 
13 7Mrc. 

Rf value: 0.51 (ethyt acetate: hexane» 1 : 2) 

^H.NMR(C0a3 ) 6 : 0.88 {3H, t. J=6.8Hz), 1.27 (14H, m), 1.58 {2H. m). 2.01 {2H. m). 2.04 (3H. s), 2.10 (3H. s). 
2.16 (2H. t Ja6.3HzX 2.57 (4H. m), 3.64 {3H, s). 4.19 (2H. t J-6.8Hz), 4.28 (2H. 6), 4.85 (IK s). 7.08 (4H. 2d. 
SO Jo8.3Hz) 

IR(KBr): 3332. 2920. 2850. 1742. 1698. 1545 cm*^ 
MS(£i):491(lsr) 





Eleimentat analysis 








Calculated 


C: 68.40. 


H; 9.22. 


N; 2.85 




Found 


0; 68.18. 


H; 9.14. 


N;2.93 



30 



Working example 13: 3'Acetamido-3-acetoxymethyt*5-(4-decylphenyl)pentyl acetate 

35 3-Aceloxymethyl-3-methoxycarbonylamino-5-(4-decylphenyl) pentyl acetate (1.0844 g) was treated In the same 
manner as woridng exan^e 8(2) to give the subject compourvj (1.1 137 g) as acolorteae oily substance. 

Bf value: 0.64 (ethyl acetate) 

^H-NMR(COaa) 6 : 0.88 (3H,t, Js6.aH2)..1.28 (14H. m). 1.55 (2H. m). 1.93 (3H. S). 2.04 (3H. 8). 2.08 (2H. m), 2.10 
40 (3K S). 2.22 (2H. t J=6.8Hz). 2.56 (4H. m). 4.17 (2H. t. J=6.8Hi). 4.33 (2H, Sd. Jgem-1 1.7H2). 5.54 (1H, s). 7.08 
(4Hs) 

tR(nBa9: 3307, 2927. 2855. 1744, 1658 cm'^ 
MS(EO: 475(M^ 

45 Workbig example 14: 2*Amlno>2-(2-<4'decylphenyl)ethyqbutane*1 . 4-diol 

3-Acetamido-3-acetoxymethyl-5-(4<jecy1phenyl]pentyl acetate was hydrolyzed in the same manner aa working 
exaniple 2 (8) to Qiva the sut^ect compound, melting at 6^72X. 

$0 ^HtiMR(OMSO^) 6 : 0.84 (3K t J«6.8Hz). 1.23 (16H, m). 1.50 (6H m), 3.19 (2H. s). 3.54 (2H. t, j36.9Hz). 4.59 
(lKe).7.08(4H.6) 

IR(KBr): 3360. 3265. 2922. 2851. 1575 cm'^ 
MS(EI):349(lkr) 



SOOCIOt <EP_OnBaBMfJL^ 
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Elemental anal/sis 


5 


Calculated 


C: 75.59, 


H; 11.25. 


N; 4.01 




Fbund 


C: 75.61. 


H; 11.21. 


N;3.97 



10 



Working exarnple 15: 3-Acetanriido<3*acetoxymethyl-5-(4-dodecanoy1phenyl)perityl acetate 



3-Acetamido«3-acetoxyinethyi-5-pheny(pentyi acetate (i.O g) was subiected to Friedel-Crafte reaction using 
dodecanoyi chloride in the same manner as wortdng example 2 (6) to give the subject compound (690 mg) as white 
IS crystals, melting at 67-88*C. 

R1 value: 0. 1 3 (ethyl acetate: hexane^ 1:1) 

^H-NMR(CDCl3) 6: 0.83 (3H. t J«6.8Hz), 1.26 (16H. m). 1.72 (2K m). 1.97 (3H. s). 2.05 (3K 6), 211 (3H. s), 2.20 
(4H, m), 2.55 (2K m), 2.92 (2H, t. J«=7.8Hz). 4.18 (2H. t. Je6.5H2), 4.33 (2H, s). 5.66 (1 H. s), 7.26 (2H, d. Je8.3Hz), 
20 7.88 (2H. d. J»8.3H2) 

IR(KBr): 3305. 291 7. 2851 . 1 740, 1 684. 1 652 cm*^ 
MS(EO: 517(M^ 



26 - - 



-Elemental analysis - — ■ - ~ - 


Calculated 
Found 


C: 69.60. 
C; 69.10. 


H: 9.15. 
H; 9.32. 


N;2.71 
N;2.71 



30 



Worldng exanple 16: 3-Acetamido^-acetoxynrKthyl^-(4-dodecytphenyl)pentyt acetate 

35 3-Acetamido-a-acetoxymethyl-5-(4^ecanoy1phenyl)pemyl acetate (660 mg) web sUbJeAed to reduclicn in the 
same manner as working example 2 (7) to give the subject compound (61 1.6mg) as white crystals, melting at 75-77*a 



Rf value: 0.24 (ethyl acetate: hexanex 1:1) 

^H-NMR(COCl3) 6 : 0.88 (3H, X J«6.8H2). 1 .25 (18H. m). 1.56 (2K m), 1.93 (3H. s). 2.04 (3K s). 2.08 (3H s). 2.22 
{2H. t. J.6.3HZ), ^56 (4K m). 4.17 {2H. t. J-6.8Hz). 4.33 (2H. m). 6.54 (1H. s). 7.08 (4H. s) 
IR(KBr): 3296, 2918. 2849. 1738. 1652 cm'^ 
MS(EI):S03(Mr) 



43 


Elemental analysis 




Calculated 


C; 71.51, 


H;9.80. 


N: 2.78 




Found 


C; 71.11. 


H;9.94. 


N:2.77 



59 



WorMng example 17: 2-Aniino^*p-(4-dodecylphenyl)emy!]bulane-1, 4-dlol 

59 - 3-Acetamido^-ace1oxymethyl-5-(4<kx]ecylphenyl)penty1 acetate was hydrolyzed In the same manner as workino 
example 2 (6) to give the subject compound, melting at 75-77»& 



IR(KBr): 3360. 3264.2922, 28S0. 1574. 1516, 1470cm'^ 
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ElementaJ analysis 


5 


Calculated 


C: 76.34, 


H; 11.48, 


N; 3.71 




Found 


C; 76.10, 


H; 11.55, 


N;3.71 



WorMng example 1 8: 2-Acetamido^-(4-hexylQxypheny()pBntanol 

TTie same manner as working exampte 6 (2) to (6) was carried out using*3-(4-hexyloxyphenyl)propyl Iodide Instead 
of 2-(4-octylphenyl)elhyl kxfide in worMng exannpie 6 (2) to give the 8ub|ect oompound (4.37 g), melting at 60^1 *a 

IS 

Rl value: 0.5 (chlorotorm: melhanob 9: 1) 

^H-NMR(400MH£. CDCIa ) 5 : 0.90 (3H. t J»6.6Hz). 1.33-1^ (12H, m), 1.99 (3H. e), ^57 (2H. m). 2.71 (1H, m). 
3.54 (1H, m). 3.66 (1H, m), 3.92 (2H, t, J»6.eHz). 3.93 (1H. 8). 5.63 (1H. d. J^S-THz), 6.61 (2H. d. J«8.3Hc). 7.06 
(2H,d.J«e.3Hz) 
20 IR(KBr): 3288. 2933. 1695. 1648. 1516. 1244 cm*^ 
MS(EO: 321(M^ 



SS ' 



Elemental analysis 


Calculated 

Found 


C; 70.99. 

0: 71.14. 


H:9.72. 

H; 9.69. 


N: 4.36 

N;4.36 



Woridng example 19: (±h2*(3. 5^initrobenzamido)-4-(4-heptylOKyphenyt)-2-methylbutanol 

To 2-Amino-2*methyl^*(4-heptyloxypKenyl)butanol hydrochloride (562 mg) and potassium hydrogencait)onate 
35 (512 mg). water (40 ml) and ethyl acetate (40 mO were added and the mixture was allowed to suspend. 3. 5*Dlnrtroben- 
2oy1 chloride (412 mg) was added thereto and the mixture was stirred at room temperature for 15 mlnute& After the 
ethyl acetate layer was separated, the aqueous layer was extracted with ethyl acetate and the ethyl acetate layer was 
corTt)ined each other. l\\e organic layer was washed with a saturated ksrina and dried over anhydrous sodium sulfate. 
The solvent was distilled away and the powder obtained %vas recrystallised from a mixed solvent ot ethyl acetate and 
40 hexane to ghre the subject compound (670 mg) as white crystals, melting at 132-I33*a 

Rf value: 0.52 (ethyl acetate: hexane* 2: 3) 

^H-NMR(CDCla ) 6 : 0.90 (3H. t, J-6.8H2). 1 .31 (8H. m), 1 .50 (3H. s), 1 .69 (2H. qiinl, J«7.3Hz). 2.06 (1 H. m). 2.33 
(1H, m), 270 (1H, m). 2.78 (IH, m). 3.49 (IK t. J»6.3Hi), 3.75 (2H. m). 3.76 (1H, dd, Jo|l.2. e.SHz). 3.88 (1H, 
45 dd. J«11.2, 6^H«). 6.11 (1H. br.s). 6.70 (2H, d. J«6.7Hz), 7.1 1 (2H, d, J-8.7Hz). 8.64 (2H, d. Jal .9Hz). 9.12 (1H. 
t.J=1.9KU) 

IR(KBr): 3250. 3102, 2928. 2857, 1642. 1537. 1511. 1344, 1239. 1052, 919, 731 cm'^ 
MS(ei): 487(M^). 456. 251. 218. 147. 107 



Elemental analysis 


Calculated 
Found 


C: 61.56. 
C; 61.39. 


H:6.ea 

H:6.80. 


N:6.62 
N:8.61 



iDOciDt «cp.oneaBaAij_^ 
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Working exannpla 20: (•)-2-(a. 5*Dinitrobenzarnido)-4-(4-heptyloxyphenyl}-2-m6thylbutanol 

(t)-2>(3, 5-DinKroberttanvdo)-4-(4-heptytoxyphenyl)-2-methylbutanol (900 mg) was separated to higti perlormance 
liquid chromatography (column; CHIRALCELOD, eluent; hexane: ethanoleSS: 45, flow rate: 4.6 ml Miinute) to give the 
5 subject compound (370 mg) as a white powder, melting at 1S0-151*C. 
Md- -18.0* (c-0.83, chloroform, 24"C) 

WorWng example 21: {-♦.)-2-Amino-4-(4-heptyloxyphenyl)'2-mBthyibutano1 hydrochtoride 1/2hydrate 

10 (•)-2H3. 5-Oinitrobenzamido}-4^4-h8pty:loxyphanyl}-2-methy1butanol (400 mg) was dissolved in a mixed sotvent of 
methanol (20 ml) and tetrahydroluran ( 1 5 mi), thereto was added a 2M aqueous lithium hydroxide solution (1 0 ml) and 
the mixture was relluxed under heating for 15 minutes while stirring. The reaction mixture was concentrated under 
reduced pressure, water (50 mQ was added thereto and the mixture was extracted with ethyl acetate. The ethyl acetate 
layer was washed with a saturated brine, cirled over anhydrous sodium sulfate and the solvent was distilled away. To the 

15 residue obtained were added methanol (1 0 md) and a 1M solution of hydrochloric acid in ether, and the solvent was dis- 
tilled away. The residue obtained was suspended in ether (5 ml) and fiheredto give the subject compound (70 mg) as 
yellow amorphous. 

Rf value: 0.49 (chloroform; methanol- 4: 1) 
so ^H-NMR(CD3OD)6:0.90(3H,t. Jo€.9H2). 1.32(3H,s), 1.32 (6H,m). 1.46(2K m), 1.74 (2 H. quint J-7.6H2). 1.B4 

(1H. n^, 1.91 (1H. m). 2.60 (2H. m). 3.51 (1H d. J-11.7H2). 3.61 (1H, d, J«1 1.THz), 3.92 (2H, t. J.6,6Hz), 6.82 
{2H, d, J-8.8HZ}. 7.1 1 (2H. d, J-S-BHi) 

IR(KBr): 3433. 3301 .3013. 2939. 2858. 1614. 1538. 1 513. 1242. 1050. 827cm'^ 
MS(EQ: 293(M^). 276. 262. 245, 205. 147. 107 





Elemental analysis 




Calculated 


C; 63.79, 


H; 9.81, 


N; 4.13 


30 


Found 


C; 63.72. 


H; 9.69. 


N;4.21 



35 laJo" 43.3* (c«0.42, chlorolorm, 25'C) 

Working exarrple 22: (+)*2-(3, 5-DinitrobenzaiTMdo)-4-(4-heptyloxyphenyl)"2-mothylbutanol 

(±)-2-(3. 5-Dinitroben2amido)-4-(4-heptyloxyphenyl)-2-methylbutanol was separated in the same manner as work- 
40 ing example 20 to give the subject conpound as a white powder, melting at 150-151*C. 
[a]o« +17.2» (c=1.15, chloroform, 24*C) 

Working example 23: (-)-2-Amino-4-(4-heptytoxyphenyl)-2-methy(bulanol 2/5hydrate 

46 (+)-2-{3, 5-DinltrobeniairWo)-4-(4-heptytoxypheny))-2-methylbutanol was treated in the same manner as working 
example 21 togive the sub}ect compound as a yellow amorphous. ' 

Rf value: 0.48 (chloroform: methanol- 4: 1) 

^H.NMR(CDaOD) 6 : 0.90 (3H, I Jo7.1 Hz). 1 .32 (3H, s). 1 .32 (6H, m), 1 .46 (2H. m), 1.74 (2H. quint. J«Z3Hi), 1 .84 
so (1H. m). 1.91 (1H. m). 2.59 (2H. m). 3.61 (1H, d. J-11.7H2). 3.61 (IH. d, J-11.7H2), 3.92 (2H, t, J-6.4HZ), 6.82 
(2H. d. J«=8.8H2), 7.1 1 (2H. d. J=8.8H2) 

IR(KBr): 3437. 3299. 3012. 2927. 2856. 1614. 1538. 1513, 1242, 1050. 827 cm'^ 
M8(EQ: 293(M^. 276, 262. 245. 205. 147. 107 
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Elemental analysis 




Calculated 


C: 64.13. 


H;a81. 


N:4.15 


5 


Found 


C; 64.25. 


H:9.76. 


N: 4.18 



10 

[aio B-3-6* (O0.31 . chlorotorm. 25*C) 

WofWng example 24: 2-Afrin<>-2-methyM-{4-nony1oxyphenyl)butanol hydfochloride l/Shydrate 

15 (1) 4-Methyl-4-[2-(4-nonytoxyphenyi)ethyQ-2-oxazolitfinone 

In woflong example 1 (6). nonyl bromkle was used instead of heptyl bromide and the reaction vas treated in the 
same manner to s^ve the subject oompound as white crystals, melting at 68-69*C. 

so Rf value: 0.54 (ethyl acetate: heKane» 1 : 1) 

^H-NMR(COCIa) 6: 0.88 (3H. t J-6.9H*). 1.28 {12H. m). 1.40 {3H s). 1.43 <2H. m). 1.77 (2H. cpint, J-7.6Hx). 1.89 
(2H. m), 2.62 (2H. m). 3.93 (2H t. J-6,8Hi). 4.06 (1H. d. J«B.8Hx). 4.17 (1H. d. J»8.8Hz). 4.86 (1 H, br.s), 6.83 {2H, 
d. J^8.6Hz). 7.07 (2H. d. Jr=8.6H2) 

|R{KBr): 3254. 2922. 2853, 1755. 1740, 1512. 1242, 1041 cm'^ 
SS ^S(EI)r347{M*). 190. 120; 107,-100^- " * ' ~ 



30 



Elemental arulysis 


Calculated 
Fdund 


C: 72.58. 
C; 72.73. 


H;g.57. 

H;9.61. 


N:4.03 
N;3,94 



45 



(2) 2-Amino*2-methyl-4-(4-nonyloxyphenyl)biJtanol hydrochloride lyshydrate 

4-Methyl-4-t2-(4-nonyloxyphenyl)ethyl]-2-oxazoridinone was used In the same 
give the sut)|ect compound as white crystals, melting at 157-159'Cw 



manner as worl«ng exarnple 1 (7) to 



Rf value: 0.1 7 (chlorofbrm: methanols 4:1) .... 
'H-NMR(DMSad«) 5 : 0.85 (3H. t. J-6.9Hz). 1.18 {3H s). 1.24-1.38 (12H. m), 1.65-1.74 (4H. m), 2.49 (2H. m). 
3.43 (2H. m). 3.89 (2K t, J«8.4Hz). 5.50 (IH. t. J«4.9Hz). 6.83 (2H, d. J«:8.3Hz), 7.09 (2H, d. J«a3Hx). 7.74 (3H. 
br.s) 

IR{KBr): 3428. 3351. 3016, 2923, 2655, 1513. 1242. 1062 cm*' 
MS(EI): 321(Mn. 304, 290. 273, 233, 147. 107 



Etennental analysis 


Calculated 
Found 


C; 66.44. 
C: 66.68. 


H: 10.15. 
H: 10.32. 


N: 3.87 
N:3.67 
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Waking exanple 25: 2*Arruno-2-methyM-{4Hndecyloxyphenyt)butanol hydrochloride iMhydrate 
(l)4-M6thyt*4-[2-(4-undecyloxyphenyl)ethyq*2-oxa2olidinona 

In working example 1 (6). undecyl bromide was used instead o1 heptyl bromide and the reaction was treated In the 
eame manner to give the subject compound as while crystals. meHing at 70-7VG. 

Rf value: 0. 70 (ethyl acetate: hocanea 1 : 1) 

^H-NMR(CDa3 ) 5 : 0.88 (3H, t. J=S.9Hz). 1.27 (16H, m). 1.41 {3K s). 1.44 (2H, m). 1.77 (2H, quint. J«7.3Hz). 1.89 
(2H, m). 2.62 (2H. m). 3.92 (2H, t J=6.6Hz). 4.06 (1H. d. J.8.3Hz), 4.16 (1 H. d. J-8.3H2), 4.83 (1H. br.s) 6.83 (2H. 
d. J=8.6H2). 7.07 (1 H, d. J=8.7H2) 

IR(ICBr): 3314. 2956, 2921. 2653, 1754, 1717, 1512, 1399, 1242. 1045. 1032 cm^ 
MS(EI): 375(Ma 274. 221. 190, 120, 107, 100 



Elemental analysis 


Calculated 
Found 


C; 73,56. 
C; 73.63. 


H; 9.93. 
H:9.98. 


N;3.73 
N;3.68 



(2) 2-Amlno-2*methyl-4*(4-undecylQKyphenyl)butanol hydrochloride IMhydrate 

4-Methyl-4-[2-(4-undecyloxyphenyl)ethyB-2-op(asolidinone was used in the same manner as worWng example 1 (7) 
to give the sutjecl conrpound as white crystals, melting at 1 53-155"C. 

Rf value: 0.26 (chloroform. methanoI«4: 1) 

^H-NMRCDMSO-ds) ^ : 0.84 (3H. t J=6.8Hz). 1.17 (3H. s), 1.24-1.38 (16H. m), 1.65-1.74(48, m), 2.49 (2H. m), 
3.46 (2H. m). 3.89 (2H, t Je6.4Hz), 5.50 (1H. t J«5.3H2). 6.83 (2H. d, J=8.3Hi). 7.08 (2H. d, J«8.3Hz). 7.70 (3H. 
br.s) ^ 
IR(KBr): 3336. 3012, 2923, 2853. 1512. 1243, 1052 cm*' 
MS(EI): 349{M*), 332,318. 301, 261. 147, 107 



Elemental analysis 


Calculated 
Found 


C: 67.66, 
C; 67.45, 


H: 10.45, 
H; 10.28. 


N; 3.59 
N;3.52 



V\tort4ng exanple26: 2-Aniino-2-me1hyl-4(4^{4i>henylbutyloxy)phenyObutanol hydrochloride 
(1) 4-PhenyIbutyl iodide 

4-Phonylbutanol (50.0 g) and triethylamine (40.5 g] were dissolved in methylene chloride (1000 ml), methanesuHo- 
nyl chloride (49.6 g) was dropwise added thereto over IS nvmites at room temperature and the mixture was further 
stin'ed fbr 10 minutes. The reaction solution was subjected to silica gel chromatography eluted by methylene chloride 
and the solvent of portions collected was distilled away to gh/e a yellowish oil. The oil was dissoh^ed in 24»4anone (1000 
ml), sodium iodide (64.9 g) was added thereto and the mixture was ref luxed under heating for 5 hours while stining. The 
reaction solution was fWered off and concentrated under reduced pressure. The residue obtained was dissolved In ethyl 
acetate (1 000 ml], the mixture was washed with an aqueous sodium thiosulfate solution and a saturated brine and dried 
over anhydrous sodium sulfate. The solvent wasdistlQed away to give the subject compound (86.5 g) as a brown oil. 

Rf value: 0.55 (hexane) 

^H-NMR(COCIa) 6 : 1.74 (2H. quirt, J-7.6Hz). 1.86 (2H. m). Z64(2H. t. J-7«Ha). 3.20.(2H. t. J-7,1HzJ. 7.17-7.30 
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(5H.in) 

IR(naat): 3084, 3061 . 3026. 2934. 2658. 1738. 1 603, 1496, 1453. 1208. 747, 696 cm'^ 
MS(EI):aeO(lvr). 133,92, 77 

5 (2) 2-(4-(4-Phenylbutyloxy)phenyl)e1hanol 

Sodium ethoxide (26.5 g) was dissotved in ethanot (1000 mi) and 2-(4-hydroxyphenyl)ethanol (49.2 g) was added 
Iherela Then, thereto was added a solution of 4-phenytbutyt iodide (64.3 g) in tetrahydrofuran (SO ml) and the mixture 
wae refluxed under heating lor 5 hours while stirring. Water (700 ml) was added to the reaction mixture and the mixture 
to was concentrated under reduced pressure and extracted with ethyl acetate. The ethyl acetate layer was washed with a 
2M aqueous potassium hydroxide solution and a saturated brine and dried over anhydrous sodium sulbte. The soVent 
was distilled away to give the sut)f ect compound (83w9 g) as brown oil. 

Rf vatue: 0.29 (ethyl acetate: hexane* 3:7) 
15 ^H-NMR(CDC!3) 5 : 1.38 (1 H. t, J=6.4H2), 1.81 (4H, m). 2.69 [2H. t. J«7.0H2). 2.61 (2H. t J«6.4Hz). 3.6Z (2H, q, 

J.6.4H2), 3.95 (2H. t, J-5.9H2). 6.B4 (2K d, J=8.6Hz). 7.13 (2H. d. Js8.6Hi). 7.17-7.30 (5H. m) 
IR(neat): 3360. 3026. 2939. 2665. 1612. 1512. 1244, 1047. 824. 749. 699 cm*^ 
M$(£l): 270{M*), 239, 138. 107, 91. 77 

so (3] 2-(4-(4Phenytbutyloxy)phenyl}ethyl iodde 

2-(4-(4-Phenylbutylaxy)phenyl)ethanol was used in the same manner as working example 28 (1 ) to give the subject 
compound ae a yellowish oil. 

2s Rf value: 0.56 (ethyl acetate: hexanesi : 19) - - 

^H-NMRCCOaj 6: 1.81 (4H. m). 2.69 (2H. t Js7.1Hz). 3.11 (2H, t Ja7.8H2). 3.31 (2H. t. J«7.8Hr). 3.95 (2H. t. 
J=S.1Hz), 6.83 (2H. d. J*8.3Hr). 7.09 (2H. d. J=8.3Hz). 7.17-7.30 (5H. m) 
IR(neal): 3027. 2939. 2863. 1737. 1611, 1511. 1245. 1 176. 748. 699 cm*^ 
MS(EI): 380(M^]. 253. 121, 91, 77, 65 

30 

(4) 2H2-(4-(4*Phenylbutyioxy)phenyl)ethyO-2*melhylm8lonic acid diethyl ester 

In worMng example 1 (1). 2-(4-(4i)henylbutyloxy)phenyt)ethyl iodide was used instead of 2-(44}en2yloxyphe- 
nyl)ethyl iodide to give the subject compound as a yellowish oil. 

35 

Rf value: 0.38 (ethyl acetate: hexanes 1:9) 

^H-NMR(CDaa) 6 : 1.26 (6H. t, J-7.2Hz), 1.48 {3H. s). 1.80 (4H. m), 2.13 (2K m). 2.50 (2H. m). ^68 (2H. t. 
Ja7.3Hj), 3.94 (2H, t, J»5.9Hz). 4.19 (4H, q, J«7.2H2), 6.60 (2K d. J-8.8H2). 7.08 (2H, d, J«8.8Hz). 7.18-7.30(5H, 

49 IR(neat): 3062. 3027. 2982. 2940, 2866. 1731, 1512. 1245. 1179. 1110. 1029. 828. 748. 700 cm'^ 
MS(6I): 426(Mn. 381 , 307. 252. 174. 120, 91 

(5) 2-Ethoxycarfoonyl-2*methyl-4-(4*(4-phenylbutytoxy)phenyt)butanoic acid 

49 To a solution of 2-(2-(4-(4iihenylbutylaxy}phenyOethyQ-2-methylmalonic acid diethyl ester (5.35 g) in ethanol (30 
ml), a solution of potassium hydroxide (0.71 g) in ethanol (1 5 ml) wes dropwise added over 30 minutes and the mixture 
was stirred at 45*C for 16 hours. The reaction solution was concentrated under reduced pressure and water (300 rti) 
was added thereta The aqueous layer was washed with ether, acidified with ^ hydrochloric acid and axtraded wHh 
ethyl acetate. The ethyl acetate layer was vi^ed v^th a saturated brine and dried over anhydrous sodium sulfate. The 

60 solvent was distilled away to give the subject compound (5.20 g) as a yeltoMrish oil. 

Rf value: 0.47 (ethyl acetate: hexane: acetic adds 49: 49: 2) 

^H-NMR(COCla) 6 : 1.29 (3H. t Jo7.1H2). 1.54 (3H. s). 1 JO (4H. m), 2.17 (2H. m), 2.52 (2H, m). 2.68 (2H, t 
MAHz). 3.94 (2H. i J.&9Hz). 4.22 (2K m), 6.80 (2K d. J»a3Hz}. 7.07 (2H. d. J=8.3Ha), 7.18-7.30 (5K nr* 
« IR(nea0: 3476, 3187, 3029. 2986. 2941, 2866. 2637. 1733. 1714. 1512. 1244. 1178. 749. 700cm-' 
MS(EO: 398(Mn. 354. 252. 120. 91 



soociDc <EP.omaBa&i 
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(6) Ethyt 2-rnethoxycaibonytamin(>-2-mBthyt-4-(4H4>pheny[bu1yloxy^ 

In %irorking example 1 (3). 2 ethoxycaibonyl-2-meth/l-4-(4-<4*phenylbulylQxy)phenyl)^ acid was used 
instead of potassium 2-ethQxy-cart)onyl-2<methyl-4*(4-beittylaxyphenyl)lxjtanoate to 9ve the sutajed compound as a 
s yellowish oil. 

Rf value: 0. 1 0 (ethyl acetate: hexanes 1:9) 

^H NMR(CDCl3)6: V28(3H.t,Ja7.2H2). 1.60 (3H,s). 1.80 {4H. m), 2.07(1 H. m).2.31 (1 H.m). 2.54 {2H.m). 2.68 
(2H. t. J«6,8Hz). 3.65 (3H. s). 3.93 (2H. t J«5.9Hi). 4.18 (2H. m). 5.67 (IH, bts), 6.78 (2H. d, J«8.5H3b) 7.03 (2H, 
10" 2H d. J=8.5H2)» 7.16-7.30 (5K m) 

IR(neat): 3420. 3364. 3061. 3028. 2984. 2941. 2665. 1733. 151 1. 1244, 1076, 827, 750, 700 cm*' 
MS(EO: 427(Mn, 239. 175. 129. 107. 91 

(7) 4-Methyl-4-(2-(4-(4-phenylbutyloxy}phenyl)ethyQ-2-oxasolldlnonB 

To a solution of ethyl 2-m©thoxycafbonyUinTino-2-melhyl-4^4-(4-phenyllxjtytoxy)phenyOb^ (3.42 g) in tet- 

rahydroluran (70 ml), lithium borohydride (0.35 g) was added and the mixture was refluxed under heating lor 90 minutes 
while stirring. 2M Hydrochloric acid (10 ml) and water (100 ml) were added thereto under ice^oHng and the mixture 
was extracted wHh ethyl acetate. The ethyl acetate layer was washed with a saturated brine and dried over anhydrous 
io sodium sulfate. The solvent was distilled away to give the subject compound (2.97 g) as a coloriess oil. 

Rf value: 0.30 (ethyl acetate: hexane= 2: 3) 

^H-NMR(CDCl3 ) 5 : 1.40 (3M. s). 1.81 (4H. m). 1.88 (2H, m), 2.62 (2H. m), 2.S9 (2H. t, J«7.3H«), 3.94 {2H. t. 
j^.gH2). 4.06 (IH. d. J»8.3Hz). 4.16 (1K d, J-8.3H2). 4.94 (1H. br.B). 6.82 (2H. d. J»8.3H2). 7.07 (2H, d. 
2S J-8.3HZ): 7.17-7.30 (5H; m) - — - - 

IR(neat): 3400. 3274. 3062, 3028, 2940. 2864. 1751. 1733. 1512. 1244, 1045. 827. 749. 700 cm"' 
MS(EI): 353(Mn. 239. 190. 161. 148. 133. 120, 107, 100. 91 

(8) 2.Amlno-2-rnethy|.4K4-(4i)henyttiiJtytoxy)phenyObuland hydrochloride 

30 

4-Methyl-4-(2-(4-(4-phenylbutyloxy)phenyOelhy!)-2-o)(a20lidinone was u&ed In the same manner as worlting exam- 
ple 1 (7) to give the subject compound as white crystals, melting at 145-147*C. 

R1 value: 0.21 (chloroform: methanol- 4: 1) . . , ^. , . 

95 ^H-NWIR(CD30D) 6 : 1.32 (3H S). 1,77 (4K m). 1.83 (IH. m). 1.91 (IH. m). 2.59 (2H. m). 2.67 (2H, t J=7.3Hz). 
3.51 (IH. d. J»1 1.5Hz). 3,61 (1H, d, J=1 1.5H2). 6.82 (2H. d. J=8.6Hz). 7.10 (2H. d, J=8.6H2). 7.14-7.26 (5H. it« 
IR(KBr): 3345. 3028, 2934, 1598. 1513. 1242, 1062, 745, 700 cm'^ 
MS(EO: 327(Wr). 310. 296. 279, 239, 147. 107, 91 



Elemental analysis 


Calculated 

Found 


0:69.31. 

C: 69.06. 


H:8.31. 
H;8.40. 


N:3.85. 
N:3.84. 


a; 9.74 
CI: 9.69 



Wort^ng exanple 27: 2-Amino-2-ethyl-4-(44*eptyloxyphenyl)bufanol hydrochloride 

60 

(1) 2-(4-HeptyloxyphenyQelhanoi 

In working example 26 (2), heplyl brorviide was used instead of 4i)henyft)utyl lodida to give tha siAsJed compound 
as a yellowish oil. 

65 

Rf value: 0.44 (ethyl aceUte: hexanes 3: 7) 

'•H-NMR{CDCl3 ) 6 : 0.89 (3H. t, J.6.9HX). 1.31 (7H. m), 1.45 (2K m). 1.77 (2H. quint. Jo6.6H*). 2.81 (2H. 1. 
J«6.6Hr). 3.82 (2H, q, J»6.3Hz), 3.93 (2H. i J06.6H2). 6.85 (2H, d. J»8.5Hi), 7.13 {2K d, J»8.5H« 
IR(naet): 3355. 2931. 2859. 1613. 1512, 1244, 1048, 824 cm'' 
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MS(EI): 236(M^). 205. 1 38. 107 

(2) 2-(4-Heplyloxyphenyl)e(hyl iodide 

5 2.(4 HeptytQxyphenyl)ethanol wa$ used in the same manner as working example 26 (1) to give the subject com- 
pound as a yenowish oil. 

Rf value: 0.63 (ethyl acetate: hexanes 1:19) 

^H-NMRCCDQa) 6 : 0.89 {3H, i Jfi6.9H2). 1.31 {6H. m). 1.45 (2H. m). 1.77 {2H, quirt, J=6.8H2), 3.11 (2K t. 
10 JmlBHz), 3.31 (2H. t J=7.8H2), 3,93 (2K t Jc6.5Hz). 6.84 (2H. d. J=:8.3H2). 7.09 (2H, d. J=8.3Hz) 
IR(neat}:2928. 2857, 1611. 1511. 1245, 1176, 1027, 826cm'^ 
MS(El):346(iyr).219.121 

(3) 2'Et»iyl-2-(2-(4-heptytaxyptienyt)ethyl]maionlc add diethyl ester 

IS 

In working exarr^le 1 (1). elhylmalonic add diethyl ester instead of methytmalortc add diethyl ester and 2-<4-hep- 
tytOKyphenyOethyl iodide instead of 2-(4-ben2yloxyphenyt)et»iyl iodide were used to give the subject compound as a 
colorless oil. 



9Q Rff value: 0.46 (ethyl acetate: hexanea 1:9) 

^H.NMR(CDa3)8:0,87(3Kt. J-7,8H2),0.80(3H.t J.B.8Ha), 1.26(6H.I, J07.IH2). V30(6H.m). 1.42 (2Km), 

1.76 (2H. quint. J-6.8Hz). 2.01 (2H. q. Jo7.8Hz), 2.14 {2H. m). 2.43 (2H, m). 3.92 (?K t J-6.8H2), 4.19 (4H. q, 

J«7.1Hi), 6.81 (2H,d. Ja8.8Hz), 7.07 (2H. d. Js8.8Hz) 

IR(neat):2933, 2859. 1735. 1512. 1243. 1178. 1036, 826cm'^ 
H * MS(EI):406(iy4*).361.287,218.120 - . 

(4) 2-Ethoxycart)onyl-2-ethyl-4-(4-heptyloxyphenyOlJu1anofe acid 

2-Ethy1-2-{2'<4-heptyloxyphenyl)elhyl)malonic add diethyl ester was used in the same manner as working example 
so 26 (5) to give the subject contpound as a yellowish oil. 

Rf value: 0.59 (ethyl acetate: hexane: acetic adda 49: 49: 2) 

'H.NMR(CDaa) 6 :0.68 (3H t. J-6.7H2). 0.89 {3H. t J.6.8H2). 1.30 (6H. m), 1.32 (3H. t. J«6.8H2). 1.44 (2H. m). 
1.76 (2H. quint J«R9Hl), 1.90-2.60 (6H. m), 3.92 (2K t. J«6.9H«). 4.23 (2H. m). 6.80 (2H. d. J=8.3H2). 7.04 (2H. 
$5 d, J<=8.3Hz) . 
IR(neat): 3487, 3168, 2933. 2859. 2632, 1535. 1713, 1513. 1243. 1178. 1036. 826 cm'' 
MS(EI): 37B(M*), 334. 287. 218, 120. 107 

(5) Ethyl 2-ethyl-2-methoxycait)onylanftino-4-(4-heptyloxyphenyl)butanoate 

In working example 1 (3). 2-ethoxycarbony»-2-etrvl-4-{4-h€ptyloxyphenyl)butanolc acid Instead of potassium 2- 
etho)(ycarbonyl-2-methyl-4-(4-ben«yloxyphenyl)bulanoat^ was used to give the sut^ed contpound as a yellowish oO. 

Rf value: 0.34 (etiiyl acetate: hexane* 1:9) 
49 ^H-NMR(COCl3) 5 : 0.78 (3H. t J=7.3H2), 0.89 (3H. i J-7.3Hx), 1.29 (3H. t. Jo7.3H»). 1.31 (6H, m). 1.43 (2H. m), 
1.75 (3H. m). 2.03 (1H. m). 2.24 (1H. m). 2.36 (IK m), 2.56 (IH, m), 2.66 (IK m), 3.65 (3H, br.s), 3.91 (2H, 1, 
Jo6.8Kte). 4.17 (2H. m). 5.84 (1 H. br.s). 6.79 (2H, d, Jo8.3H«). 7.03 ttH d, J»8.3Kz) 
IR(neat): 3424. 2934. 2859. 1723. 1512, 1248, 1081. 1031. 827 cm'^ 
MS(EI): 407(f4«). 205. 189. 143. 107 

80 

(6) 4-Ethyl-4-t2-(4-heptylQxyphenyl)ethyl]*2-oxazofidinone 

I the same manner as working 



55 



Ethyl 2-elhyl-2.methoxycafbonylarnino-4-(<-heptyloxyphenyf)butanoate was i«ed in 1 
exanrple 26 (7) to give the subject compound as colorless crystals, meltino al 51 -Sd'C. 



Rf value: 0.25 (ethyl acetate: hexane- 3: 7) 

^H-NMR(C0a3 ) 5 : 0.89 (3H. t, J»6.8Ht). 0.97 (3H, t. J-7.3Hi), 1.31 (6li nfl. 1.44 (2H, m). 1.69 (2H. m), 1-77 
(2H. qi^nt, Jc6.8Hi). 1.87 (2H. m). 2.59 (2K m). 3.93 (2H. t. Jc6.BHi). 4.13 (2H, 6). 4.84 (IH. br.s), 6.83 (2H. d. 
Jb8.3Hz). 7.07 (2H. d. JoB.SHz) 
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IR(KBr): 3266. 2931. 2659. 1749. 1512. 1244. 1050, 628 cm'^ 
MS(EI): 333(M*). 256, 173, 159. 75 

(7) 2-Amlno-2-e1hyl-4-(4-hepty1oxyphenyl)butanol hydrochloride 

8 

4-Ethyl-4-|2-(4-heptylQxyph8nyl)eUiyQ*2-oxazolidinone was used in the same manner as worKing exanrpla 1 (7) to 
give the subject compound as white crystals, melting at 106-1 10*C 

Rf value: 0,43 (chloroform; methanol* 4: 1) 
10 ^H-NMR(CDaOD) 6 : 0.90 (3H. t J»6.9Hz). 1.00 (3H. t Ja7.3Hz). 1.32 (6H, m). 1.46 (2H. m). 1.75 (4H. m). 1.85 
(2H. m). ^56 (2H. m). 3.60 (2H. s). 3.92 (2H. t. J»^3Hz}. 6.63 (2H. d. J<=8.8He). 7.11 (2H. d, J«6.8H2) 
IR(KBr); 3359, 3183, 2928. 2871. 1614. 1514. 1245. 1045, 625 on'^ 
MS(EO: 307(M^). 276. 259. 205. 107 



Elemental analysis 


Calculated 
Found 


C; 66.35. 
C; 66.06. 


H; 9.96, 
H; 10,07. 


N;4.07. 
N:4.07. 


a; 10.31 
CI; 10.16 



WorMng exarrple 28: 2-Amino-2-[2-(4-heptytQxyph8rTyl)8thyl]penlBnol 

(1) 2-[2'(4'HGptylQxyphenyl}ethyQ*2*propytmalonic acid diethyl ester 

Sodium hydride (60%. 1 1 .9 g) was suspended In dimethylfomraamide (800 ml) and thereto was dropwise added a 
solution of propylmalor^ acid diethyl ester (54.6 g) In dimethytformamide (50 ml) over 15 minutes. The mixture was 
30 stined at 40'C lor 30 minutes, and thereto was dropwise added a solution o1 2-(4-heptyloxyphenyl)6lhyl Iodide (1 1 2.2 
g) obtained in working exan^le 27 (2) in teUahydrofuran (100 ml) over 30 minutes and the whole nnxture was further 
etin'ed for 3 hours. Ice-water (30OO ml) was added to the reaction solution and the mixture was extracted with ethyl ace- 
tate The ethyl acetate layer was washed with 0.2M hydrochloric acid and a saturated t)rine in order and dried over 
anhydrous sodium sulfate. The solvent was distiOed away to give the subfecl conpound (136.2 g) as a colorless oil. 

as 

Rf value: 0.52 (ethyl acetate: hexane» 1 : 9) 

^H.NMR(COCla) 6 : 0.89 (3H, t, J=e.8H2). 0.94 (3H, t, J-7.3H2) 1.26 (6H, t. J«7.3Hz). 1.30 (8H. m), 1 .44 (2H. m), 
1.76 (2H. quint. J«6.6rtt). 1 .93 (2H, m). 2.14 (2H. m). 2.44 (2H. m). 3.92 (2H, t. J.6.8H2). 4.19 (4H. q. J-7.3Hz). 
6.81 (2H. d. J«6.3Hz). 7.07 (2H. d. J=«.3Hz) 
40 IR(neat): 2960. 2933. 2873, 1733. 1512. 1241. 1 178, 1027. 827 cm'^ 
I^S(EO: 420(M*). 375, 301 , 218. 202. 173. 120. 107 

(2) 2*Ethoxycart>onyl-2-[2-(4'hepty(oxyphenyl)ethy1]pentanoic acid 

49 To a solution of 2*(2*(44ieptylaxyphenyl)ethyq-2-propylmalonlc add diethyl ester (136.2 g) In ethanol (500 ml), 
potassium hydroxide (85%. 26.7 g) was added and the mi)dure was refhoced under heating for 3 hours while stin^ing. 
The soVertl was dtstilied away, ice-water (3L) was added thereto and the mixture was washed with hexana Concen- 
trated hydrochloric add (25 ml) was added thereto to addHy and the mixture was extracted with ethyl acetate. The ethyl 
acetate layer was washed with a saturated k^ine and dried over anhydrous sodium sulfate. The solvent was distined 

so away to give the su^ect confound ( 1 34.9 g) as a yellowish oil. 

Rf value: 0.65 (ethyl acetate: hexane: acetic acide 49: 49: 2) 

^H.NMR(CDCl3) 6 : 0 J9 (3H. I, J=6.8H2). 0.91 (3H. t. Ja7.3Hz). 1.30 (8H. m). 1.32 (3H. t J-7.2Hz). 1.44 (2H, m). 
1.76 (2H, quint J=6.9H2). 1 .65 (1 K m). 1.99 (IH, m), 2.14 (IK m). 2,29 (1H. ff>). 2.36 (1H. m). 2.56 (1H. m). 3.92 
55 (2H. t Jc::6.9Hz). 4.22 (2H. m). 6.80 (2H. d. J«8.3H). 7.04 (2H. d. J«8.3Hz) 

IR(neat): 3181. 2961. 2933. 2873. 2634. 1733. 1713. 1513. 1243. 1178. 1046. 825 cm'^ 
MSIEI): 392(M^. 218. 120. 107 
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(3) Ethyl 2H2K4-hepty<oxyphenyOethyQ-2-methoxycartNmy<afWno-^ 

To a solution of 2-ethQxycarbonyl*2*{2-<4-hepty1oxyphenyl)ethy1]pentanoic add (134.9 g) in tetrahydrofuran (600 
ml), triethytamine (35.S g) and ethyl chloroformate (38.1 g) were added at -1 5*C and the mixture was 6tiaed for 30 min* 
utes. A saturated aqueous sodium azide (35. 1 g) solution was added thereto and the mixture was stirred tor 30 minutes. 
Water (1000 ml) was added thereto and the mixture was extracted with ethyl acetate. The ethyl acetate layer was 
washed with a saturated brine, dried over arthydrous sodium sulfate and the soVent was distilled away. The residue 
obtained was dissolved in benxene (500 ml) and the mixture was ref luxed under heating fbr 30 minutes. Methanol (500 
ml) and p-totuenesu)tonic acid (0.20 g) were added to the mixture and the whole mixture was refluxed under heating for 
8 hours while stirring. The solvent was distilled away and the residue obtained was purified by silica gel colunui chro- 
matography (eluent: hexane: ethyl acetatealS: 1) to give the subject compound (52.5 g) as a yellowish oil. 

Rf value: 0.33 (ethyl acetate: hexane» 1: 9) 

^H-NMR(CDa3) 6 : 0.87 (3H, t, J=6.8H2). 0.89 (3H, t J^eOHz), 1.28 (3H. t. J»7.1Hz). 1.30 (8H. m). 1 .44 (2H. m). 
1.69 (1H. m). 1.78 (2H quint. J=6.8H2). 2.03 (1H, m), 2.23 (IH. m). 2.32 (IH, m). 2.55 (1H. m), 2.66 (1H. m). 3.65 
(3K br.s). 3.91 (2H, t J»6.eHi), 4.17 (2H. m). 5.84 (IH. br.s), 6.79 {2H. d. J«8.8H«), 7.03 (2H. d. «M.3Hz) 
IR{neat):3424. 2959. 2933. 2872, 1723. 1511. 1237, 1085. 1037, 827. 779cm-^ 
MS(EI): 421(M^). 205. 157. 107 

(4) 4-[2-(4-Heptyl0Kyphenyl)ethyl]-4-propyl-2-oxa2olkfinone 

To a solution of ethyl 2.p-(4-heptyloxyphenyl)ethyll-2-methoxycarbonylarrinoheptanoate (1.83 g) in tetrahydro- 
furan (60 ml), IHhium borotiydride (0.19 g) was added and the mixture was refluxed under heating tor 8 hours while stir- 
ring. The reaction nixture was ice-oooled. and 2M hydrochlortc add (4 ml) and water (100 ml) were added thereto and 
the mixture was extnacted with ethyl acetate. The ethyl acetate layer was washed whh a saturated brine and dried over 
anhydro^ sodium sulfate. The solvent was distilled avway to give the sut^ect compound (t .60 g) as a colorless oil. 

Rf value: 0.48 (ethyl acetate: hexane* 2: 3) 

^H-NMR(COas ) 6 : 0.89 (3H, t J=6.9Hz), 0.98 (3H, t J»7.3Hz). 1.3M.43 (10H, m). 1.63 (2H. m). 1.77 (2H m), 
1.87 (2H, m). 2.59 (2H, m). 3.92 (2H. t, J»6.8H2). 4.13 (2H, s), 5.02 (IH. br.s), 6.83 (2K d. J»8.3Hx), 7.07 (2H, d. 
J^.3Hz) 

IR(neal}:3264. 2933. 2872, 1751, 1512. 1244. 1036, 825 cm-* 
mm: 347(M*). 318. 304. 205. 1 28. 107 

(5) 2-Amino-2-[2-(4-heptyloxypheny1)ethy(]pentanol 

4-[2-(4-Heptytoxyphenyl)ethyl]-4-propyl-2oxarclidinone (1.54 g) was dissolved In a mixed sohrent of tetrahydro- 
furan (20 ml) and methanol (50 ml) . a 5M aqueous potassium hydroxide solution (55 ml) was added thereto and the ntix- 
ture was refluxed under heatir^ for 21 hours while stirring. The reaction mixture was concentrated under reduced 
pressure and extracted with ethyl acetate. TTie ethyl acetate layer was washed with a saturated brine and dried over 
anhydrous sodium sulfate. The solvent was distilled away and the residue obtained was crystallized from a mixed ed- 
vent of diisopropyl ether and hexane to give the sut^ect compound (0.56 g) as a white powder, melting at 46-50*a 

Rf value: 0.46 (chloroform: methanols 4: 1) 

^H-NIWlR(C0a3 ) 6 : 0.89 (3H. I. J^.8Hz). 0.95 (3H. i Je6.eHx). 1.30-1.73 (14H. m). 1,76 (2H, m). 2.53 (2H. m), 
3.36 (2H. s). 3.92 (2K t J»6.6Hi). 6.61 (2H, d. J«8.3Hx). 7.09 (2H. d, J«8.3Hz) 
IR(KBr): 3337, 3277, 3132, 2966, 2936. 2859. 1612, 1613, 1248. 1059. 1019. 837 cm'^ 
MS(EI): 321(M^. 290. 205. 107 



Elemental analyaie 


Calculated 
Found 


C; 74.72, 
C: 74,57. 


H; 10.97. 
H: 11.24, 


N; 4.36 
N; 4.34 
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Working exanple 29: (±)-2-(d. 5-D^n}trobenzamido)-2{2•(4•hepty1oxyphenyOel^yf]perttand 

2-Amino*2-(2*(4*heptytoxyphenyl}6lhyi]pentanol was used in the same manner as worWng exanipte 19 to give the 
subject compound as a white powder, melting at 104-108*0. 

5 

Rf value: 0.6S (ethyl acetate: hexane^ 2: 3) 

^H-NMR(CDCl3) 5 : 0.90 (3H. t J=:6.8H2), 1.02 (3H, t J«7.3Hr), 1.31 (10H. m), 1.70 (2H. m), 1.80 (1H. m), 1.90 
(1H. m). 2.09 (1H, m). 251 (1H, m). 2.64 (1H. m), 2.75 (1H. m). 3.75 (2H. m). 3.84 (1H. d. J«11.7Hz). 3.92 (IK d, 
J»1 1.7Hz]. 6.04 (1H. br.s). 6.70 (2H, d, Jo8.BHz). 7.11 (2H. d. Js8.6Hs). 8.63 (2H, d. J»^OHz). 9.12 (IK i 
10 J<^2.0Hz) 

IR(KBr): 3246. 3103. 2926. 2870. 1639. 1540. 1514. 1345. 1243. 1046. 731, 717cm*^ 
M8(EI): 5l5(Nr}. 464. 290. 205. 107. 81 

Working exanple 30: (-)-2*(3. S*OlnttrGbenzamido)-2-[2-(4-heptyk»yphenyl)ethyqpentanol 

15 

(i)-2-(3. 5-Oinitrobenzamido)-2-[2*(4-heptyloxyphenyf)ethyi]pentanol was used In the same manner as worfdng 
example 20 to give the sukject conpound as a white powder, mating at 1 15-1 16*C. 
Md« -20.7" (CeO.98. chloroform. 24«C) 

ao Working exanpla 31 : (R)-2-einino-2-p-(4-heptylaxyphenyl)etli)rqpentanol hydrochloride 

(-)'2-(3. 5-Din}trob6nzamido)-2'(2*(4 heptyloxyphenyl)ethyqpentanol (1 70 mg) wae dissolved in a mixed sch/ent of 
tetrahydrofuran (15 ml) and methanol (10 ml), a 2M aqueous ttthium hydroxide solution (10 ml) was added thereto and 
the ndxture was refluxed under heating for 45 minutes while stirring. The reaction mixture was concentrated urxJer 

£s reduced pressure, water (100 ntl) was added thereto,and the mixture.was extracted.wilh ethyl acetate. The eAhyl acetate 
layer ^ washed with a saturated brine, dried over anhydrous sodium sulfate and the solvent was distilled away. The 
residue otstained was dissolved in methanol (20 ml), a 1 M solution of hydrochloric acid in ether (8 ml) was added thereto 
and the solvent was distilled away. The residue obtained was Grystallized in ether to give the sutsiect compound (108 
mg) as yeQow aystals. melting at 89-90*C. 

30 [a]oa +1 .ea*^ {C»0.51. ethanol. 24''C) 

Working exarrple 32: (+)-2-(3. 5-Dlnitrot)enzamido)-2-[2-<4-heptyk)xyphenyl)ethylIpentanol 

(±)*2-(3. 5-Dinitrobenzamido)-2-[2-{4-heptyloxyphenyl]ethyl]pentanbl was used in the same manner as working 
35 exarriple 20 to give the subject compound as a white powder, melting at 11 4-1 15*C 
. [o|d» -*>18.2* (c=0.71. chtorofbrm. 24''C) 

Working wanrple 33: (S)-2-Amino-2-I2-(4'heptylaxyphenyl)6th/Qpentanol hydrochloride 

40 (♦)-2-(3. 5'Dinitrobenzamido)-2-(2-(4-h^tylaxyphenyl)eihyIlpenianol was used In the same manner as wort^ng 
example 31 to give the subject compound as yellow crystals, melting at 90-91 *C 
Mo- -^sjsa* (cb0.51, ethanol. 24*C) 

Working exanrple 34: 2-AcetamUo-2-methyl-4-(4^oclanoytphenyqbutyl acetate 

45 

(1) 2-Me9iyl-2*(2-phenylethyl)maloniQ add diethyl ester 

In working example 1 (1 ). pheneiyl broirtdo was used instead of 2-(4-bBniytoxyphenyOelhyl kxflde to give the si*- 
]ect compound as a colorless oil. 

so 

value: 0.45 (ethyl acetate: hexanes 1:9) 
^H-NMR(C0Cl3) 6 : 1 .26 (6H. t J-7,3Hz), 1 .50 (3K 8). 2.17 (2H. m), 2.58 (2H. m). 4.19 (4K q. J=7.3H2). 7.20 (3H, 
m).7.28(2Km) 

IR(neat): 3029. 2984. 2941. 1 733. 1455. 1260. 1 183. 1108. 1030. 861. 750. TOO cm'^ 
S5 MS(EO: 277, 250. 174, 128.105.91 

(2) 2*EthQxycaibonyl-2-melhyl-4-phenylbutanoicadd 

2'Metrvl*2*(2-phenylethyl]malonic acid diethyl ester was used in the same manner as worlong example 26 (S) to 
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give the sutjea compound ae a yellowish oil. 

Rf value: 0.59 (ethyl acetate: hexane: acetic adds 49: 49: 2) 

^H-NMR(CDCl3) 6 : 1.29 (3H. t, J=7.3H2). 1.55 (3K s). 2.21 (2K m). ^60 {2H. m), 4.22 (2H. m), 7.19 (3H. m), 7.28 
5 (2H. m) 

IR(neat): 31 79. 3028. 2986. 2943. 2938. 1 735. 1 707. 1245. 1 1 13. 749. 699 cm** 
MS(EO: 251(Mn. 146. 128. 100, 91 

(3) Ethyl 2-methoxycaibonylamino-2-methyM-phenylbutanoate 

10 

2-Ethaxycarfoonyt-2*methyt-4-pheny»>utanoic acid was used in the aame manner aa woiMng example 1 (3) to give 
the subject compound as a colorless oil. 

Rt value: 0.13 (ethyl ecetate: hexanea i: 9) 
f5 ^H-NNIR(CDa3) 5 : 1.29 (3H. t. Ja7.3Hz). 1.61 (3H. 6). 2.05 (1H. m). 2.38 (1H. m). 2.59 (2H. m). 3.66 (3H. s). 4.17 
(2H. m). 5.70 (1H. br.s). 7.15 (3H. m). 7.25 {2H. m) 

IR(nBat): 3420. 3363, 3028, 2984, 2944, 1733. 1509, 1263, 1085, 781 . 749, 70O cm*^ 
MS(EI): 279(M*). 206, 175, 129. 91 

20 (4) 2-ArrinO'2*methyl-4-phenylbutanot 

Ethyl 2>niethoxycart>onylamino-2Hnethyt-4^henylbirtanoate was used in the same manner as irarMng example 26 
(7), and then working example 28 (5) to give the su^ect compound as a white powder, melting at 59-60«a 

is Rf value: 0.19 (chkxoform: noethanola 4:1) 

^H-NMRCCOCIa) 6: 1.14 (3H. s). 1.65 (4H. m). 2.65 (2H, 1 J^.SHz). 3.33 (1H. d. J-IO.BHz), 3.39 (1H d, 
JolO.SHz). 7.21 (3H, m). 7.28 (2K m) 

IR{KBr): 3333. 3265. 3159. 3027, 2946. 2919. 2731. 1603, 1454, 1057, 972. 925, 744, 698 m'^ 
MS(EI): 180(M+H)*. 148, 131. 91. 74 

(5) 2*Acetamldo-2'methyl-4-phenylbutyl acetate 

To 2-amlno-2-methyI-4-phenylbutanol (8,01 g). pyridine (50 mO and acetic anhydride (42.5 ml) were added and the 
mixture was left standing at room temperature tor 16 hours. To the resultant solution, a saturated aqueous sodium 
35 hydrogencaftx)nate solution (400 ml) which ice was put in, was added and the mixture was extracted with ethyl acetate. 
The ethyl acetate layer was washed with ^M hydrochloric acid, a saturated aqueous sodium hydrogencartxjnale solu- 
tion and a saturated brine, dried over anhydrous sodium sulfate and the solvent was distilled away to give the siAject 
compound (1 2.2 g) as pale yeDow crysUls. melting at 75*78«a 

40 Rf value: 0.19 (ethyl acetate: hexane- 1:1) 

^H.NMR(CDCl3) 6 : 1,38 0H, 6), 1.92 (3H. S). 1.94 (1H. m). ^09 (3H. s). 2.21 (1H. m). 2.61 (2K m). 4.18 (1H,d, 
Jol 1.3Hz), 4.34 (1H. d. J=1 1.3HZ). 5.37 (1H. br.S), 7.20 (3H. m). 7.28 (2H. m) 
IR(KBr): 3306. 3064.2980, 2938. 1741, 1656. 1549. 1373, 1243. 1046. 748. 701 cm'^ 
MS(EI): 263(M^. 190. 148. 99. 91 

45 

(6) 2-Acelamido-2-methyM-(4-octarK>ylphenyl)butyl acetate 

To a suspension of anhydrous aluminum chloride (6.1 g) in dicMoroethane (70 ml), e solutfon of octanoyi chloride 
(3.7 g) in dichloro ethane (10 mO was dropwise added at room tenperature and the mixture was stirred for 30 minutes. 

«p Thereto was dropwise added a solution of 2-acetantdo-2-methyl-4-phenyll3utyl acetate (2.0 g) In dichloroethane (10 mO 
and the whole mixture was further stirred for 2 hours. Ice-water (250 ml) was added thereto and the mixture was 
exiiacted with methylene chUxIde. The methylene chloride layer was washed with 1M hydrochloric add. a saturated 
aqueous sodium hydrogencartxsnate solution and a saturated tvine. dried over anhydrous sodium sulfate and the sol- 
vent was distilled away. The residue obtained was purified by silica gel column chromatography (duent: ethyl acetate: 

S5 hexane- 1 : 1) and recrystallised from a mixed solvent of ethyl acetate and hexane to gh« the subject compound (1 .5 
g) as white crystals, melting at 8l-83*C 

Rf value: 0. 18 (ethyl acetate: hexanea 1:1) 

^H-NMR(CDa3) 8 : 0.88 (3H. t. J-6.9Hz). 1 .29 (8H. m). 1.37 (3K s). 1.72 (2H, quirt, J.7,4Hi). 1 .95 (3H, s). 2.01 
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(1H. m). ^10 (3H. s) 2.26 (1H. m). 2.65 (2H. t. J»8.6H2). 2j93 (2H. 1. J=7,4H2). 4.16 (IH. d. J«11 SHz), 4.34 (IK 
d. J-11.3HZ). 5.38 (1H. br.s). 757 (2H. d. J»8.3H2), 7.87 (2H. d. J»a3Hi) 

IB(KBr): 3293. 3202. 3084. 2949. 2929L 2851. 1733. 1681. 1644. 1560. 1378. 1259. 1059, 814. 722 om'^ 
MS(EI): 389(M^). 330. 274. 99 





Elemental analyeis 




Calcutated 


C: 70.79. 


H; 9.06. 


N; 3.60 


10 


Found 


C; 70.68. 


H;9.17. 


N: 3.61 



15 Working exanple 35: 2- Acetamido-4-(4-decanoy!phenyO-2-methylbutyl acetate 

in working example 34 (6). decanoyi cHoride was used instead of octanoyl chloride to gh/e the subiect compound 
as white aystals, meHing at 72«75>C. 

00 Rf value: 0. 1 5 (ethyl acetate; hexane* 1:1) 

^H.NMR(COa3)6:0.88{3H.t. J«6.8H2).1.27(12H.m). 1.37 (3H.6). 1.71 (2H.m). 1.95(3H,s). 1.98(1H. m).2.10 
(3H. s). 2.26 (1H. m). 2.65 (2H. m), 2.92 (2H. m). 4.16 (1H. d. J«11.3Hx), 4.34 (IH.d. J-11^Hi). 5.38 (IH. bf.8). 
7.26 (2H.d,J«a3H2), 7.87 pH,d,J=8.3HaE) 

IR(KBr): 3294. 3202. 3084. 2948. 2927. 2849. 1733. 1681. 1644. 1560. 1378. 1257, 1059. 810. 722 cm"^ 
ss MS(ED: 417(Wnr358r302v99 " - 





Eleinental analysis 


30 


Calculated 


C; 71.91, 


H: 9.41, 


N; 3.35 


Found 


C: 71.76. 


H: 9.49. 


N:3.35 



Wbrldng example 36: 3-Aoetanftido-4-(4KlodecanoylphenyO-2Hnethylbmyl acetate 

In working exanpie 34 (6). dodecanoyi chloride was used instead oT octanoyl chloride to give the subject com- 
pound as white crystals, melting at 68-73*C. 

40 

Rt value: 0.74 (chlorofDrm: methanol^ 9: 1) 

^H-NMR(CDa3) 5 : 0B8 (3H. t. J=6.8H2). 1.26 (16H. m), 1»37 {3H. s). 1.72 (2H. quIrt. J-7.3Hz). 1.95 (3H, s). 1.96 
(IH, m). 2.10 (3H, 6). 2.27 (IH, m). 2.65 (2H, m). 2.93 (2H, t, J«7.3Hz). 4.16 (IN, d, J-11.3H2). 4.35 (IK d. 
J.1 1 .3H»). 5.40 (1 H. br.s). 7.27 {2K d. J«8.3Hz). 7.87 (2H. d, Jo8.3Hz) 
4S IR(KBr): 3293. 3202. 3084. 2925, 2848, 1733. 1680, 1644, 1561. 1471. 1378, 1260, 1050, 810, 723 cm'' 
MS(EQ: 445(M^, 386, 330, 99 

V\terWng exanpla 37: 2Acetam)do-2-methyl-4-(4-octylphenyl)butyI acetate 

CO 2-Acetamkio-2-methyl-4-(4'OCtanoytphenyl)butyl acetate (1.40 g) was dissolved in trifhioroacetic acid (20 mO. and 
triethylsilane (1 .25 g) was drcpwiee added thereto at room temperature and the mlirtura was further stined tor an hour. 
The reaction mbcture was concentrated under reduced pressure and thereto was added a saturated aqueous sodium 
hydregervcafbonate solution (100 ml) and the mixture was extracted with ethyl acelata The ethyl acetate layer was 
washed with a saturated aqueous sodium hydrogencavtMnata solution and a saturated brine, dried over anhydrous 

55 sodium sUHate and the solvent was distiQed aw^. The residue obtained was reorystaHlaed from ethyl acetate and hex- 
ane to give the subject conpoimd (1 .06 g) as white crystals, melting at ^"C. 

Rf value: 0.40 (ethyl acetate: hexane^ l: 1) 

^H-NMR(CDaa) B : 0.88 (3K t, J06.8H2), 1 .26 (10H. m), 1 .38 (3H, s). 1 .56 (2H. rr), 1.90 (3H, s). 1 .92 (IH, m). 209 
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(3K 6). 2,20 (IK m). 2.56 (4H. m). 4.19 (1H. d. JbII^Hi). 4.34 (IH, d. J«n.2Hi). 5.32 (1H. br.s). 7.09 (4H. 8) 
IR(KBr):3292, 3203,3087, 2951.2924,2851. 1733. 1645. 1561. 1469. 1378. 1259, 1059,813. 721 cm** 
MS(EI): 375(ir). 302. 260, 243. 216. 143. 99 



Elemental analysis 


Calculated 

Found 


C: 73.56. 

C; 73.47, 


H:9.9a. 
H: 9.88. 


N; 3.73 
N:3.74 



Working exanple 38: 2-AcetamKdo-4-(4^ecylphenyO*2-metrvlbutyl acetate 

15 

2*Acetamido-4-(4-decanoy1phenyl}-2-m6thylbutyl acetate was used in the same manner as working example 37 to 
give the subject compound as white crystals, melting at 64*65'C. 

Rf value: 0.41 (ethyl acetate: hexanes 1:1) 
2Q *H-NMR(C0Cl3 ) 6 : 0.88 {3H. t J-^.8Hz). 1.26 (14H m). 1.38 {3H. s), 1.58 (2K m). 1.90 (3K s). 1.94 <1H, m), 
Z09 (3H, s). 2.20 (1H. m), 2.56 (4H, m). 4.19 (1H. d, J«11.2Hz). 4.33 (1H. d. J«11.2Hz). 5.32 (1H, br.s). 7.09 (4H. 

IR(KBr): 3294, 3203. 3086. 2951 , 2920. 2850. 1733, 1645, 1561. 1469. 1378. 1259. 1059, 812, 721 cm ' 
MS(EI}: 403(M^). 330. 268. 143. 117. 105. 91 





Elemental analysis 




Calculated 


C; 74.40. 


H; 10.24. 


N; 3.47 


30 


Found 


C; 74.39. 


H; 10.39. 


N;a49 



35 Workkig example 39: 2*Acetamkio-4-(4<jodecylphenyQ*2-methyttwtyl acetate 

2-Acetamido<4-(4Kfodecanoylphenyl)-2-mettiy(butyl acetate was used in the same manner as wortdng example 37 
to 9ive the sutsject compound as white crystals, melting at 64-67*C. 

40 Rf value: 0.46 (ethyt acetate: hexanea 1:1) 

'H-NMR(CDaa)6:0.88(3H,t J=6.8H2). 1.25 (18H, m), 1.38 (3H,8). 1.57 (2H,m), 1.90 (3H.S). 1.92(1H. m).2.09 
(3H. S). 2.20 (1 H, m), 2.56 (4H, m). 4.19 (1 H, d, J=1 1 2H2). 4.33 (1H, d, J-l 1.2Hr). 5.32 (1H. tjr.s), 7.09 (4H, 6) 
m(KBr): 3292. 3202, 3087. 2951. 2920. 2649. 1733. 1645, 1561. 1470. 1379. 1260. 1060. 812. 720 cm^ 
MS(EI): 431(M^). 358. 316. 143. 99 

49 





Elemental analysis 




Calculated 


C; 75.13. 


H; 10.51, 


N;3.24 


BO 


Found 


C; 74.84, 


H; 10.61. 


N:3.34 



ss Working example 40: 2-An^o^2-methyM-(4-octylphenyl)butanol hydrochtoride 

2-Acetamido-2-methyl^-(4-octy|phenyOtxityl acetate (0.99 g) was dissolved in a mixed solvent of methanol (70 mO 
and tetrahydrofuran (70 ml). A 2M aqueous lithium hydroxide solution (70 ml) waa added thereto and the mixture was 
rettuxed under heating for an hour whDe stirring. The reaction mixture was concentrated under reduced pressure, water 
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(200 ml) was added thereto and the mixture was extracted with ethyl acetate. The ethyl acetate layer was washed with 
a saturated brine, dried over anhydrous sodium sulfate and the solvent was distilled away. The residue obtained was 
dissolved in ethanol (130 ml), a 1M solution of hydrochloric acid in ether (10 ml) was added thereto and the solvent was 
distilled away. The residue obtained was recrystallised from a mixed solvent of ethanol and hexane to give the subject 
5 confound (0.S1 g) as white crystals, melting at 17M73*C. 

Rf value: 0^7 (chloroform: methanoU 4: 1) 

^H-NMR(C030D) 6 : 0.88 (3H. t J=7.1H2). 1.30 (10H» m). 1.33 (3H, 6). 1.57 (2H, m), 1.89 (2K m), 2.56 (2H. t, 
J.7.6H2). 2.62 {2K m), 3.52 (1 H. d, J-1 1 .8Hz}. 3.62 (1H. d, J-1 1.8H2). 7.10 (AH. m) 
10 IR(KBr): 3373. 3077, 3019, 2927, 2854. 1589. 1568. 1061 cm'^ 
MS(EI): 291 (M^), 260. 243. 203, 105 





Elemental analysis 


15 


Calculated 


C: 69.59. 


H: 10.45, 


N: 4.27 




Found 


C: 69.36, 


H; 10.42. 


N: 4.26 



SO 

Worlong exanple 41: 2-Amino-4-(4-decy1phonyl)-2-methylbutanol hydrochloride 

2-Acetamido-4-(4^ecylphenyl)-2-methylbutyl acetate was used In the same manner as woiWng example 40 to give 
.25 ..thesubjectconnpound.as.whna.aystals..mettingat161.<.T^^ - 

R1 value: 0.31 (chloroform: methanoU 4: 1) 

^H-NMR(CD30D) 6 : 0.89 (3H. t. J=6.9Hz). 1.27 (14H. m). 1.33 (3H. s), 1.57 (2H, m), 1.89 (2H, m). 2.56 (2H, t. 
J-7.6hfe), 2.63 (2H. m), 3,52 (1H, d. J:»1 1.7Hz), 3.62 (1H. d. Ja11.7Hz), 7.1 1 (4H. m) 
30 IR(KBr): 3351, 3083, 3020, 2923. 2852. 1597, 1512. 1061 cm'^ 
MS(EI):319(Mn.268.105 





Elemental analysis 


35 


Calculated 


C: 70.85. 


H: 10.76, 


N:3.93 




Found 


0:70.78. 


H; 10.70. 


N:3.96 



40 

WorWng example 42: 2.AmIno^-{*<lodecylphenyl>.2-me*TylbutanoI hydrocNorWe 

2•Acetam^do-4^4'dodecylpheny1)-2-methy^buly1 acetate was used in the same manner as worWnfl example 40 to 
45 give the sutjject compound as white crystals, melting at 161-162*0. 

Rf value: 0.53 (chlorofrom:metharwl« 4: 1) . 

^H.NMR(CD30D) 6 : 0.89 (3H, 1, J-7.1H«). 1.27 (18H. m), 1.33 (3H S), 1.57 (2H. m), 1.89 (2H. m). 2.56 (2H, t 
Jo7.6Hz). 2.62 {2H. m). 3.52 (1H, d. J-11.8Hz), 3.62 (1H, d. J-11.dHz). 7.11 (4H. m) 
50 IR(KBi): 3349. 3019. 2922, 2852, 1597, 1512, 1468, 1062 cm'' 
MS(EI): 347(M^. 316,105 





Elemental analysis 


95 


Calculated 


0; 71,93, 


H; 11.02. 


N;3.65 




Found 


C; 71.81, 


H: 11.11, 


N:3.63 



116 



EP0778 263A1 



Working example 43: 2-Acetamido^-(4-hexanoytphenyl)-2-fnethylhaxy1 acetate 
5 (1) 2*Methyt-2-(4-phenylbutyl)mak>nic acid diethyl e(ter 

In wof«ng example 1 (1). 4-phenylbuty1 Iodide was used instead of 2^4-ben2y«cayphBnyl)ethyl iodide to give the 

subject conpound as a colorless oil. 

10 Rf value: 0.50 (ethyl acetate: hexanea 1:9) , . . « 

<H-NMR(CDCl3) 6 : 1.22 (6H. t J-7.3HI:). 1.27 (2H. m). V39 (3H. 8). 1.64 (2H. QUHlt. J«7,8H2), 1.89 {2H. m), 2.61 
(2K t. J«7.BH2), 4.16 (4H. J=7.3Hz), 7.1 7 (3H, m). 7.26 (2H. m) 
IR(neal): 302S. 2983. 2938, 2862. 1733, 1253. 1162. 1111. 748. 700 cm' 
MS(EQ: 306(M^), 260. 166. 174. 158. 130. 115. 91 



19 



(2) 2*Elhcixycaft)onyl*2*inethyl-&phenylhexBnoic add 

2-Methyl-2-(4-pheny1butyi)malonic acid dieth/l ester was used in the same mannef as woiklng example 26 (5) to 
give the subject compound as a yellowish oil. 

20 

Rf value: 0.60 (ethyl acetate: hexana: acetic add- 49: 49: 2) . . . , ^.^ . ^ 4 

^H.NMR(CDCl3) 5 :1.25 (3H, t. J-7.3H*), 1.31 (2H, m), 1.45 (3H. e), 1.64 (2H. qunt J-7.8te). 2.61 (2H. t. 
J«7.eH2), 4.21 (2H, q, J»7.3Hz), 7. 16 {3K m). 7.26 (2K m) 

lR(neat): 3028. 2986. 2938. 2863. 2649. 1733, 1699. 1464, 1249. 1179, 1 1 16. 748^ cm'' 
S5^^ |yiS{EI):278(M^);260,186.1S8.146.130;91 

(3) Ethyl 2-methoxycait)onylamlnp-2-methyl-6t>henylhexanoate 

2-ahoKycait)onyi-2-methyl e^jhenylhexanolc add was used in *ie same manner as wort^lnfl example 1 (3) to give 
$0 the siAjed compound as a yellowish oil. 

^hSmWcSiS^^ 1.31 (1H 1 55(3H s), 1.59 (2H m). 1.78{1H. m). 2.18 , 

(IH. m). 2.58 (2H. m). 3.64 {3H, s). 4.18 (2K q. J-7.3Hz). 5.56(1H. br.s). ,nn 
IR(KBr): 3423. 3355. 3062. 3027. 2984. 2940, 2862. 1733, 1717, 1506. 1454. 1262, 1091. 781. 748, 700 cm 
MS(EO:307(M^).234.91 

(4) 2-Amino-2-methyl-6-phenylhBxanol 

Ethyl 2^nethaxycart)onylamino-2-methyl-6-phenylhexanoate was used in the same manner as working example 26 
(7). and then working example 28 (5) to give the subject compound as pale red aystals. melting at 54-55-C. 

Rf value: 0.35 (chIorofonir>: methanols 4:1) . ... * i-i. ^ . * a % o 

iH-NMR(CDa3 ) 6 : 1 .04 (3H. s). 1.35 (4H. m). 1 .63 (5H. m). 2.63 (2H. t. J-7.eHr). 3.26 (IH. d, J«103Hi). 3.31 

49 (IH, d. J-10.3H2), 7.18 (3H. m), 7.28 (2H, m) 

IR(KBr): 3326, 3278, 3085. 2931 . 2765, 1607. 1497, 1452. 1021 . 736, 697 cm'^ 
M8(EI): 207(iwn, 176. 117, 91, 74 

(5) 2-Acetamido^*methyl-6<phenylhexyl acetate 

2.Amino-2-methyl^enylhe)«anol was used In the same manner as worWng example 34 (5) lo give the siAJect 
corrpound as pale yeltow oystals. melting at 65«7*C. 

Rf value: 0.27 (ethyl acetate: hexane^ 1:1) ^ ^, /.^t^ • 

iH-NMR(CDa3 ) 6 : 1.28 (3K s). 1.30 (2H. m). 1.63 OK m). 1.89 (IH. m). 1 .92 (3K s). 2.07 (3H. s). 2,61 (2H. t 
Jo7.8Hz). 4.12 (1 H. d. J.1 1 .2Hz). 4.27 (IH. d, J-1 1 .2H2). 5.32 (IH. br.s). 7.17 (3H. m). 7.27 C2K m) 
IR(K8r): 3307. 3065.3027, 2938. 2861. 1733. 1662. 1558. 1373. 1243. 1043, 752. 700 W 
MS(E0:291(lur). 218,176. 91 



35 



49 



80 



55 
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(6) 2-AcetamidO'6-(4-hexanoy(phenyl)-2-methythexy) acetate 

In woiKing example 34 (6). hexanoyl chloride instead of ockanoyi chloride, and 2*ac6lamIdO'2-methyl-6-phenylhexyt 
acetate instead of 2-acetaniido-2'fnetlvl-4-pheny butyl acetate were respectively u&ed to give the subject oompound as 
5 white crystals, melting at 61 -63*C. 

Rf value: 0.22 (ethyl acetate: hexane» 1:1) 

^H-NMR(CDCl3 ) B : 0.91 (3H. t. J=6,9H2). 1.27 (3K s). 1.36 {6K m), 1.60-1.75 {5H. m), 1.91 (IH. m), 1.93 (3K 
s). 2.08 {3K S). 2,67 (2H. t. J=»7, 1 Hz). 2.93 (2H. t J-7.6H2). 4.10 (1 H. d. J»1 1 .3Hz). 4.27 (IK d. J-1 1 .3H2). 5.32 
JO (IH. br.s), 7.24 (2a d. J=8.3H2). 7.88 (2H. d. J«8.3Hz) 

IR(KBr): 3367, 3316, 3076, 2934. 2862. 1739. 1683. 1373. 1243. 1042, 755 cm"^ 
MS(Eq: 369(M^. 316. 274 



15 



SO 



WorHng example 44: 2«Acetamido*2*methyl-6-(4-octanQy^enyqhexyl acetate 

In working exanple 43 (6). octanoyi chloride was used instead of hexanoyl chloride to give the subject oompound 
as white crystals. meKing at 63-66*0. 

Rf value: 0.24 (ethyl acetate: hexanes 1:1) 

^H-NMR(CDCl3) 6 : 0.88 (3H. 1. J-7.1H2), 1.28 (3H, s), 1.29 (10H, m). 1.60-1.76 (SH. m). 1.92 (IH. m). 1.93 (3H, 
S). 2,08 (3K S). 2.67 (2H. t. J-7.8H2). 2.93 (2H, t, J-7.6H2). 4.10 (IH, d. J=1 1.3H2). 4.27 (IH, d. J»1 1.3Hx), 5.34 
(IH. br.B). 7.24 (2H, d, J»d.3Hz), 7.88 (2H. d, J=8.3Hz) 

IR(KBr): 3345, 3322. 2931. 2859. 1739. 1683. 1607. 1549. 1467. 1373, 1241. 1043. 755 cm'^ 
MS(EI):417(M^). 344, 302 

25 . ~ 

WorWno exanple 45: 2-Acetamido-6-(4<JecanoylphenyO-2-methylhexyl acetate 

In vwjrWng exarrple 43 (6). decanoyi chloride was used Instead of hexanoyl cNoride to gh/e the siA^ect compound 
as white crystals, melting at 61-64«C. 

30 

Rl value: 0.24 (ethyl acetate: hexane- 1:1) 

^H-NMRCCDCla) 6 : 0.88 (3H. t. J«7.lHz). 1.26 (14H. m), 128 (3H. S). 1.62-1 .74 (5H, m). 1.92 (IH. m), 1.93 (3H. 
S). 2.08 (3H. 8). 2.67 (2H. t. J»7.8Hr). 2.93 (2H. t J-7.6HZ). 4.10 (IH, d. J«1 1.3Hz), 4.27 (IH, d, J«11.3Hz). 5.32 
(IH. br.6), 7.24 (2H. d. J-8.3Hz). 7.88 (2H. d. J-8.3H2) 
35 IR(KBr): 3366, 3310. 3075, 2927. 2856, 1743. 1683, 1549, 1467, 1373, 1241, 1042. 756 cm"^ 
MS(EI): 445(M^). 385, 372. 330. 98 

WorWng exanvrie 46: 2-Acetamido-6-(4-hexylphenyl)-2-methylhexyl acetate 

40 2*Acetamido-6-(4-hexanpylphenyI)-2-melhylhexyl acetate was used In the same manner as working examiie 37 to 
^e the subject oonrpound as a yelk^rish oil. 

Rf value: 0.39{ethyl acetate: hexane- 1:1) ^ . « ^, 

^H-NMR(CDCl3)6:0.88(3H.t. J=6.eHz). 1.2e(3H.s). 1.30 (SH. m). 1.60 (5H.m). 1.68(1H.m). 1.92 (3H. s). 2.07 
45 (3H. s). 2.57 (4H, m). 4.13 (IH, d. Jol 1.2Hz), 4.28 (IH, d, J»1 1,2Hz}. 5.30 (1H. br.s). 7.07 (4H. m) 
IR(neat): 3307. 3077, 2929. 2858. 1747. 1652. 1558. 1372. 1242, 1042, 757 cm*^ 
I^EQ: 375(iyt^. 302. 260. 188 

vytorMng exanple 47: 2-Acetamido-2-methyl-6*(4-octylphenyO hexyl acetate 

50 

2-Acetamido-2-methyl-6-(4-octanoytphenyl)hexy1 aoetale was used In the same manner as worWng example 37 to 
give the subject oonpound as a yellowish oil. 

Rf value: 0.53 (ethyl acetate: hexane^ 1:1) 
59 1 H-NMR{COCIa) 8 : 0.88 (3H. t J-6.8Hz). 1 ,28 (3H. s). 1 .30 (12H. m). 1 .61 (5K m). 1.90 (1 K m), 1 .93 (3K s). 2.07 
(3H. s). 2.57 (4H. m). 4.13 (IH, d, J»11.2Hz). 4.28 (IH, d. J«11.2Hr). 5.30 (IH. br.8). 7.07 (4H. m) 
lR(neaO: 3302. 3082. 2929, 2856, 1748, 1652, 1554. 1467. 1373. 1242. 1042 cm'^ 
MS(EI): 403(Mr*). 330, 288. 218 
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Working example 46: 2-Acetamido-6-(4-decytphenyO-2-methylhexyl acetate 

2-Acetamido-6-(4-decanoylpherTyl)-2Hnethylhcxyl acetate was used in the same manner as working e)(ample 37 to 
give the subject connpounci as a yellowish oil. 

Rf value: 0.51 (eth^ acetate: hexane* 1:1) 

^H.NMR(CDCl3)6:0.88(3H.t. J«7.1Hz). 1.26(16H.m). 1.29 (3H. s). 1.60 (5H. m). V88(1K m). 1 .93 (3H. s). 2.07 
(3H. 6). 2.57 (4K m). 4,13 {1H. d. J«11.0Hi), 4.27 (1H, d. J»n.OHz). 5.30 (1H. bc.t). 7,07 (4H, m) 
IR(neat):3307. 3081. 2927. 2855, 1747, 1653, 1555. 1486, 1373, 1241. 1041, 721 cm"^ 
MS(EI): 431(M^). 358. 316. 244. 171 

Working example 49: 2-Aniino-6-(4-hexylphenyl}-2«methylhexanol hydrochloride 

2-Acetamldo-6-(4*hexylphenyl}-2-methylhexyl acetate was used in the same manner as worMng example 40 to 
give the sut^ect cornpound as white crystals, mdting at 109-1 1 1*C. 

Rf value: 0.46 (chloroform: methanols 4: 1) 

^H-NMR(CD30D) 6 : 0.88 (3H. t, J»B.6Hz). 1.21 (3H. a). 1.29-1.39 (8H. m), 1.55-1.68 (6H, m). 254 (2H, t. 
J.7.6HI). 2.60 (2H, t J-7.6H2). 3.44 (IH. d, J-1 1 .SHz), 3.51 (1H, d. J.I 1.3H«), 7.06 (4H s) 
tR(KBr): 3365. 3007. 2927. 2B56, 1599. 1506. 1088. 832 cm'^ 
MS(EO: SOUM-^. 260. 175. 117. 74 





Elemental analysis 




Calculaled 


0:69.59. 


H: 10.45. 


N: 4.27 




Found 


C; 69.53. 


H: 10.64, 


N: 4.30 



Working example 50: 2-An«'no-2-methyl^4-octylphenyl)hexanol hydrochtoride IMhydrWe 

2-Acetamkto-2-methyl<6*(4"Octylphenyl]hexy1 acetate was used m the same nunner as worldng exanple 40 to give 
IS the subject compound as white crystals, melting at 99-100*C. 

Rf value: 0.43 (chlorofcutn: methanols 4:1) 

^H-NMR(CD30D) 6 : 0.89 (3H. t. J«=6,9H2), 1.21 (3H. s). 1.27-1.41 (12H. m), 1.56-1.68 (6H, m), 2.55 (2H, t 
J-7.6HZ). 2.61 (2H. t. Jo76Hz). 3.44 (IH, d. J«11.5Hs}. 3.51 (IH. d. J«1 LSHr), 7.07 (4H, s) 
O IR(KBr): 3437. 3325. 3019, 2927. 2855, 1617. 1515. 1059 cm*^ 
MS(EI): 319(M^. 288. 74 



Elemental analysis 


(Calculated 
Found 


C: 68.97. 
C; 69.93. 


H: 10.76, 
H; 10.87. 


N:8.93 

N:d.e8 



0 

Working eocample 51: 2«Ambio-6*(4<iecytphenyl)-2-methylhexanol hydrochloride 

2-Acetamkl(>6«(4<lecylphenyl)*2-metliythexyl acetate was used in the same manner as working example 40 to 
IS giive the su^ed compound as white crystals, melting al 93-96*C. 

Rf value: 0.43 (chtoroform: methanols 4: 1) 

^H-Nli/IRCCDaOD) 8 : 0.89 (3H. t. J<=6.8Kz), 1.21 (3K s). 1.27-1.41 (16H, m). 1.56-1.68 {6H. m). &55 (2H, t 
J»7.6Hx). 2.61 (2K t J«7.6Hz). 3.44 (1 K d, M i .shz). 3.51 (1 H. d. Jol 1 .5Hi). 7.07 (4H. 6) 
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IR(KBr): 3432. 3352. 3017. 2925. 2854. 1618. 1515. 1466. 1060. 630. 722 cm*^ 
MS(EO: 347(M^. 316. 268. 74 



5 


Elemental analysis 




Calculated 


C; 71.93. 


H; 11,02. 


N; 3.65 




Found 


C: 71.66. 


H; 11.24. 


N;3.6e 



10 



Working axample 52: 2-Amino*2-(2-(2*heptyio)(ypheiiyl)ethyl]p6ntanol hydrochloride 
IS (1) 2-(2-Bensyioxyph8nyOeUiand 

To a solution of sodium ethoxide (10.6 g) in ethanol (500 n4). 2-(2-hydroNyphenyl)ethanol (20.0 g) and benzyl bro- 
mide (24.6 g) were added and the mixture was ref tuxed under heating for 2 hours. The solvent was distilled away under 
reduced pressure, water was added thereto and the mixture was extracted with ethyl acetate. The organic layer was 
so washed with a 2M aeneous potassium hydroxide solution and a saturated brine and dried over sodium suHate. The sol- 
vent was distilled away under reduced pressure and the residue was subjected to saica gel chromatography (eluent; 
haxane-athyl acetate- 6: 1) to give the subiect compound (27.2 g). 

^H-NMR(400MHz. COCW 6 : 1 .60 (1 H. t. J=5.9Hz), 2.97 (2H. 1. J«a6H2). 3.87 (2H. q. J=6.4H2). 5.09 (2H. s). 6.93- 
2S _ 6.95 (2H, m). 7.20-ir.aa (2H, m). 7.39-7.42 (SH, m). 

(2) 2-(2*Ben5yloxyphervQe1hyl iodide 

2'(2-Benzyloxyphenyt)ethanol was used In the same manner as working example 26 (t) to give the sUbied oom- 
30 pound. 

^H-NMR(400MHz. CDCI3 ) 6 : 3.25 (2H. t. J»7BH2). 3.40 (2H. t J«7.6rtt). 5.10 (2K s). 6,91-6.94 (2H, m). 7,15- 
7.24 {2H, m), 7.33-7.42 (5H. m) 

35 (3) Diethyl 2-{2-(2■be^zylaIcyphenyOet^yl)-^-propylmalon8te 

To a suspension of sodium hydride (1 .3 g) in dimethylfomiamide (1 5 ml), a solution of diethyl propylmalonate (6.6 
g) In dimethyltormamlde (45 ml) was added under ice-cooling and the mixture was sHrred at room temperature for an 
hour, Tothe solution was added a solution of 2-(2-benzyloxyphenyl)ethyl Iodide (10 g) Indimetrvlformamide (30 ml), the 
40 mixture was sfirred at the same temperature fbr an hour and left standing overnight The reaction mixture was poured 
Into water and extracted with ethyi acetate. The organic layer was washed with an aqueous sodium hydrogencaibonate 
solution and a saturated brine and dried over magnesium sulfate. The solvent was diGtiUed away under reduced pres- 
sure and the residue was subjected to silica gel chromatography (eluent; hexane-elhyl acetate- 8: 1 ) to give the sUsject 
conrpound(IOg). 

45 

^H-NMR{400MH2. CDOa ) e : 0.80 (3H. i J.8H2), 1,04-1.23 (2H. m). 1.18 (6K t. J-8Hz), 1.87-1.91 (2H. m), 2.12- 
2.17 (2H, m). 2.49-2.54 (2H, m). 4.00-4.15 (4H. m). 5,03 (2H. «). 6.66-6.89 (2H. m). 7.12 (2K t MHt). 759-7.41 
(5H,m) 

so (4) 2>(2-(2-Ben2yloxyphenyqethyl)-2-ethoxycaf1)onylpentanoie acid 

To a Bolulion of diethyl 2-{2-(2-beniytexyphenyOethyl)2-propylmalonate (10 g) in ethanol (50 ml), a solution of 
potassium hydroxide (1.9 g) in ethanol (180 ml) was added and the mixture was refluxed under heating tor 6.5 hours. 
Ethanol (45 ni) was added thereto arxl the nixture was stirred at room temperature for 4 days. The reaction mixture 
S5 was poured into a dilute hydrochloric acid and extracted with ethyl acetate. The organic layer was washed wittt a satu- 
rated brine and dried over sodium sulfate. The solvent ¥vas distilled away under reduced pressure and the residue was 
subjected to silica gd chromatography (eluent; chlorotornHnethnaol«12: 1) to give the subject compound (5.7 g). 

^H-NMR(400I^Hx.COCIa)b:O«(3H. t, J-8H1), 1.15(3Kt J«8Hi). 1.05-1.25 (2K m), 1.75-1 ^ (1M. m). 1.95- 
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2.05 (1H. m). 2.10-2.30 (2H. m). 2.60 (3K t. J«8H2). 3.84*3.98 (1H. m). 4.06-4.17 (1H. m). 5.08 (2H. s). 8.87-6.B9 
(2H, m). 7.10-7.18 (2K m). 7.27-7.44 (5H, m) 

(5) Ethyl 2-(2-(2^nzyloxyphenyl)ethyl)-2-m8m(»ycaibonylantfno-^^ 

To a solution oi 2*(2-(2*benzytoxyphenyOethyl)-2-ethoxycartx)nytpentancnc add (5.7 g) in tetrahydrolurafi (100 ml), 
tridthylamine (2.5 ml) and a solution of ethyl chlorofomiate (1 .9 g) in tetrahydrofuran (3 ml) were added under ice-cool* 
ing and the mixture was stirred at the same temperature tor 30 minutes. Then, sodium azide (1.2 g) and water (5 ml) 
were added thereto and the ntixture was stirred at room temperature for 2 hours. The reaction mixture was poured into 
water and extracted with ethyl acetate. The organic layer was washed with a saturated brine, dried over sodium sulfate 
and the solvent was distilled away under reduced pressure. 

The residue Obtained was dissolved In benzene (90 ml), the solution was relluxad under heating tor an hour and 
methanol (40 ml) and catalytic amount of paratoluenesuKbnIc acid were added thereto and the mixture was left standing 
overrdght. The reaction mixture was concentrated under reduced pressure and the residue was subfected to silica gel 
chromatography (eluent: hexane-elhyl acetate» 4: 1) to give the subject compound (2.3g]. 

^H-NMR(400MHz, CDCb ) 6 : 0.85 (3H. t. J-OHz). 1.14 (3H. t, J»8H2), 1.17-1.36 (2H. m). 1.60-1.78 (IH. m). 2.00- 
2.16 (1H. m). 2.20-2.38 (IH. m). 2.40-2.54 (IH. m), 2.50-2.64 (2K m). 3.59 (3H. s), 3.62-3.98 (1H, m), 4.00-4.16 
(IH. m). 5.06 (2H, s), 5.81 (IH. 8). 6.87 (2H. t. J«8Hr). 7.06-7.18 (2K m), 7.27-7.44 (5H. m) 

(6) 2-Amino-2*(2-(2-benzyloxyphenyqethyl)pentanol 

To a solution of ethyl 2-(2-(24>enzyloxyphenyl)ethyO-2-methoKycait>onyl-aminopentanoate (2.3 g) in tetrahydro- 
hjran (50 ml), under a nitrogen atmosphere, lithium borohydride (0.24 g) was added and the ntijdure was refluxed under 
heating tor 2.5 hours. Then, a 2N dilute hydrochloric add (5.5 ml) was addad thareto and the ndxtura was stirred at 
room tenperature for 30 minutes. The reaction irrixture was poured mto water and extracted wHh ethyl acetata. The 
organic layer was washed with a saturated brina dried over sodium sulfate and the solvent was distilled away under 
reduced pressure The residue obtained was dissolved in methanol (30 mQ, and tetrahydrofuran (1 mQ and a 5N aque- 
ous potassium hydroxide solution (10 ml] were added thereto and the mixture was refluxed under heating tor 4 days. 
The reaction solution was poured into water and extracted with ethyl acetate. The organic layer was washed with a sat- 
urated brine, dried over sodium sutlate and the solvent was distiOed away under reduced pressure. The reaction mixture 
was concentrated under reduced pressure to give the subject compound (1.1 g). 

^H-NMR(400MH2. CDOa) 6 : 0.84 (3H. t J-SHz). 1.20-1.32 (4H. m). 1.32-1.50 (2K m). 2.50-2.66 (2H. m). 3.29 
(2H. s). 5.05 (2H. s). 6.88-8.96 (2H. m). 7.12-7.22 (2H. m). 7.27-7.48 (5H. m) 

(7) 2-Acetamido-2-(2-(2-benzytoxyphenyf)ethyl]pentyl acetate 

To a solution of 2-amino-2-(2-(2-beniy toxyphenyOethyOpentanol (1 . 1 g) in methylene chloride (35 ml), triethylamine 
(1 2 ml) and acetyl chloride (0.5 ml) were added and the mixture was stinred at room temperature for 6 hours. The reac- 
tion mixture was poured Into Ice-water and extracted with ethyl acetate. The organic layer was washed with a dilute 
hydnxhloric acid, an aqueous sodium hydrogencart)onate solution and a saturated brine and dried over magnesium 
euHata The eohrent was distilled away under reduced pressue and the residue was siAjected to ainca gel chromatog- 
raphy (eluent; hexane-ethyl acetate^ 1: 1) to give the subject compound (0.90 g). 

^H-NMR(400MHr. COaj 6: 0.83 (3K t, Js8Hz). 1.20-1.28 (4K m). 1.75 OH s), 1.60-1.90 (2H, m), 2.02 (3H. S). 
2.87-a63 (2H. m). 4.12 (IH. dd. J=20. 12H«]. 4.33 (IH. dd. J«20. 12Hz). 5.06 (2H. e). 5.18 (IK s). 6.84^.96 (2H. 
m), 7.10-7.22 (2H. m). 7.30-7.45 (5H, m) 

(8) 2-Acetamido-2*(2*(2-hydroxyphenyOethyl]pentyt acetate 

To a solution of 2-acetamldo-2-(2-(24)en2yloxyphenyl)ethyl)penty1 acetate (0.90 g) In ethanol (45 ml). 10% palla- 
dium-caibon (0.40 g) was added and the mixture was subjected to catalytic reduction at room temperahire far 6 hours. 
Catalyst was filtered off from the reaction solution and the solvent was distiDed away under reduced pressure to give 
the eUbJect compound (0.65d)- 

^H.NMR(400MHz, COCI3 ) 6 : 0.93 (3H. t. J08H1), 1 54-1.40 (4H, m), 1.55-1.80 (2H, m). 2.04 (3H s). 2.12 (3H. b). 
2.50-2.63 (2H. m), 4.05^.23 (2H. m). 5.68 (IH. s). 6.79-6.88 (3K m). 7.04 (1M. 4 J-BHz), 7.13 (IH. t Jq8Hz) 
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(9) 2-Acetannklo-2-(2*(2-heptylCDcyphenyt)ethyOpentyl acetate 

To a suspension of sodium hydride (85 mg) in dimethylfdrmamide (5 m(), a solution ol 2'acelan)tdo-2-(2-(2-hydrox- 
yphenyQethyOpentyl acetate (0.65 g) in dimethylformamide (5 ml) was added under Ice-cooting and the mixture was 

5 stirred at room temperature for an hour. To the solution, a solution ol heptyl bromide (0.42 g) in tetrahydroluran (4 ml) 
was added. The mixture was stirred at the same temperature lor 6 hours and left standing overnight. The reaction ndx- 
ture was poured Into water and extracted wilh ethyl acetate. The organic layer was washed with an aqueous sodium 
hydrogen-cartx>nate solution and a saturated brine and dried over magnesium sulfate. The solvent was distilled away 
under reduced pressure aixj the residue was subjected to sflica gel chromatography (eluent; chtoroforrrvmethanol- 12: 

10 1 ) to give the sii>ject compound (0.36 g). 

^H.NMR(400MHZ, CDCb) 6:0^9 (3H.tJ=8H2). 0.93 (3H.t, J^aHl), 1.22.1.40(1 OH, m). 1.40-1.55 (2H, m), 1.50- 
1.70 (2H. m), 1 .80-2.10 (2H. m), 1 .93 (3H. S), 2.07 (3H. s). ^58 (2H, I. Ja8Hz). 3.96 t2H. I. JeOHr). 4.35-4.40 (2M. 
m). 5.25 (1H. a). 6.81-6.68 (2H. m). 7.10*7.17 (2H. m) 

15 

(10) 2-Anftino-2-(2-(2-heptyloxyphenyl)ethyl}penlanol hydrochloride 

To a solution of 2*acetarTvdo-2-(2-(2-heptyloxyphenyl)ethyt}pentyl acetate (0.36 g) in methanol (20 ml), lithium 
hydroxide monohydrate (0.43 g) and water (5 ml) v^re added and the mixture was refluxed under heating tor 7 hours. 
so The reaction mixture y^as poured into water and extracted with ethyl acetate. The organic layer was washed vriih a sat- 
urated brine, dried over sodium sulfate and the solvent was distilled away under reduced pressure. Thereto was added 
a solution of hydrochloric acid in ether to form hydroehlerida. crystallization from hexane and recrystaOisation from at»^ 
acetate gave the subject compound (0.28 g). 

25 ^H-NMR(40GMHz. DMSO) 8 : 0.86 (3H. t, J=8Hx). 0;90 (3Hit. J«8Hz). 1.20-1.46 (lOH; m). 1.50-1.60 (2a m). 1.62- - 
1.76 (4H. m). 2.50-2.60 (2H. m). 3.40-3.50 (2H m). 3.93 (2H. I. J-8Hz). 5.47 (1H t J-4H2), 6.85 (IH. i J«8H2). 
6.92 (1 H. d. J«=8H2). 7. 1 1 -7. 1 7 (2H. m). 7.70-7.85 (3H. bs) . 
IR(KBr) cm-^: 3254. 31 15, 2924, 2870. 1602. 1497. 1242 
MS: ZZZifA" 304, 290. 278. 205 





Elemental analysis 




Calculated 


C; 67.10, 


H; 10.14, 


N; 3.91 


35 


Found 


C: 66.70. 


H; 10.28. 


N:3.91 



40 Working example 53: 2-Amino-4-(2-heptylaxyphenyl)-2-melfvlbutanol hydrodilorldo 

(1) Diethyl 2-(2-(2-ben2ylQxyphenyOetrvl)-2-fnethytmalonate 

2-Methylmalonic acid diethyl ester and 2-(2-benzyloxyphenyl) ethyl iodide w»e used In the same manner as work- 
45 ing exanple 52(3) to give the subject cornpound. 

^H-NMR{400MHz, CDCI3) 8 : 1.21 (6H, t. J-BH*). 1.46 (3H. s). 2.14-2.18 (2H, m). 2.60-2.64 (2H m), 4^9-4.17 
(4H, m). 5.07 (2H, s). 6.8S-6.91 (2H, m). 7.14-7.18 (2H, m), 7.29-7.44 (5H. m) 

50 (2) 4-(2-Benxy1oxyphenyl)-2-ethQxycart)onyl-2-methylhutanolc add 

Diethyl 2-(2-(2-beniy!axyphenyl)ethyl)-2-methylmalonate was used in the same manner as worldng example 52(4) 
to give the sU^ect connpound. 

SS ^H-NMR(400MH2, COCI3) 6 : 1 .18 (3H. t J-8Hr). 1.48 (3H, s). 2.10.2.22 (2K m), 2.62 (2H, t. J*8Hx), 4.00-4.14 
(2H, m). 5.04 (2K s), 6.85-6.89 (2H, m), 7.10-7.16 (2H. m), 7.28-7.42 (5H. m) 
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(3) Ethyl 4-<2-benzy«oxyphenyO-2-methoxycarbonylamino-2-methyt-butanoate 

4*(2*Beruy)oxyphenyl)-2-ethoxycartx)nyt*2*melhylbutaTO add was used in the same manner as working exacnpla 
52 (5) to give the subject compound. 

5 

'HMMR(400R4Hz. CDOg) 5 : 1.17 (3H. t, J«8Hz), 1.58 (3H. s). 2.05^.15 (IH. m), 2.30-2.43 (1H, m). 2.47-2.57 
(1H, m), 2.60-2.70 (IH. m), 3.59 (3K 6), 3.95-4.15 (2H. m). 5.08 (2H. s). 5.57-8.63 (IH, be). 8.6&8.89 (2H. m), 
7.10-7. 1 6 (2K m). 7.28-7.44 (5H. m) 

19 (4) 4-(2-(2-Benzytoxyphenyl)ethyt)-4-m6lhyl-2oxazolidinone 

Tea solution of ethyl 4-(2-benzytoxyphenyl)-2*methoxycarbonylamJnO'2 nnethylbutanoate (5.2 g) in tetrahydrofuran 
(135 ml), under a nitrogen atmosphere, lithium borohydride (0.59 g) was added and the mixture was refluxed under 
heating for an hour. Then, a 2N hydrochloric add (6.6 mQ was added thereto and the mixture was stirred at room tern- 
fs pefature for 30 nrdnutes. The reaction mdxture was poured into water and extracted with ethyl acetate. The organic layer 
was washed with an aqueous sodium hydroQencart}onate solution and a saturated brine and diried over sodium sulfate. 
The solvent was distilled away under reduced pressure to give the subiect compound (4.6 g). 

'H.NMR(400MHr. COCI3 ) 6 : 1.31 (3H. s). 1.85 (2H, I Ja8Hi). 2,57-2.77 (2H. m). 4.04 (2H. dd. J-64. 6H1:). 5.07 
» (2H, 6). 6.80-6.95 (2H. m), 7.1 2-7.26 (2H. m), 7.36-7.42 (5K m) 

(5) 4-(2-(2-Hydroxyphenyl)ethyl)-4-methyl-2-OKa20lidinone 

To a BoMion of 4-(2-(2.ben2ylQxyphenyl)etfvl)-4-methyl-2K»aioBdinone (4.^ g) in ethanol (2O0 mi). 10% palla- 
as dium-caibon (0.60 g) was added and the mixture was eiibjected to catalytic leducOon at room terrperati^a tor 6 houre^ 
Catalyst was filtered off form the reaction sotuUon and tie solvent was distaied away under reduced pressure. The res- 
kfaie was crystallized from ether-isopropyl ether to give the eublect connpound (2.0 g). 

^H-NMR(400MHz. CDCI3) 6 : 1 .38 (3H. s). 1.91 (2H. t J=8Hz). 2.62-2.77 (2H. m). 4.18 (2H. dd, J=60. 8H1). 5.65 
so (IH. S), 5.90 (IH. S), 6.78 (IH. d. J=8Hz). 6.86 (IH, t J-BHz), 7.05-7.12 (2H. m) 

(6) 4-(2-(2-Hepty1oxyphenyOethyIH-mcthyl-2-<»cazolidinofie 

To a suspension of sodium hydride (90 mg) in dimelhyltormamide (1 ml), under ioe-cooling. a solutbn of 4-(2-(2- 
35 hydroxyphenyl)ethyl)-4 methyl-2-oxazoridlnonB (0.50 g) in dimettiyttormamide (2 ml) was added and the mixture was 
stirred at room temperature for 2 hours. To the solution, a solution of heptyl bromide (0.47 in telrahydrofuran (2 ml) 
was added and the mixture was stined at the same temperature tor &5 hours. The reaction mixturo was poued into 
water and extracted with ethyl acetata The organic layer was washed with a saturated brine and dried over magnesium 
sulfUa The solvent was distiUed away under reduced pressure and the residue was sUt^ected to silica gel chromatog- 
40 raphy (eluent; hexane ethyl acetate* 1: 1) to give the subject compound (0.60 g). 

^H4^MR(4O0MH2. CDCIa) 6 : 0.90 (3H. t J«8H2). 1.40 (3H. s), 1.20-1.55 (OH. m). 1.75-1.90 {4H. m). 2.57-2.73 
(2H, m), 3.97 (2H. t, J=8H2), 4.15 (2K dd, J=56. 8H2), 4.85 (IH. S), 6.83-6.89 (2H. m). 7.10-7.20 (2K m) (7) 2- 
Arrin(^4-(2-heptyloxyphenyO-2-methylbiJtanQl hydrochloride 

49 

lb a solution of 4-(2-{2-heptyloxyphenyOethyl)-4-melhyl-2-o«uolldinone (0.60 in methanol (20 ml), telrahydro- 
furan (3 mO and a SN aqueous potassium hydro)dde solution (3.4 ml) were added and the miMture wae refluxed under 
heating for 6 days. The reaction mixture was poured Into water and extracted with ethyl acetata The organic l^er was 
washed with a saturated brine, dried over sodium sulfate and the solvent was distilled away under reduced preeeure. 
so Thereto was added a solution of hydrochloric acid in ett^er to form hydrochlorida The saH was crystallaed from ethyl 
acelate-hexane and recrystallised from ethyl acetate to give the subject compound (0.47 g). 

<H-NMR(400MHx, OMSO) b : 0.86 (3H. t JeSHz). 1.21 (3H. s). 1.23-1.38 (6H. m). 1.40-1.50 (2H. m). 1.65-1.76 
(4H. m). 2.54 (2H. t Js8Hz). 3.40-3.49 (2H. m). 3.93 (2K t Ja8Hz). 5.49 (IK t. Ja4Hx). 6.84 (1 H. t. J«8Kte). 6.91 
a (IH. d. J»8Hi). 7.1 1-7.16 (2H, m). 7.84-7.95 (3K bs) 

IR(KBr)cm ^3196. 2934,2688, 1601. 1534. 1498, 1243 
MS: 293(M^). 262, 245. 205, 147 
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Elemental analysis 




Calculated 


C; 65.53. 


H: 9.78, 


N:4.25 


6 


Found 


C; 65.3a 


H: 9.66. 


H,42Z 



10 

Working example 54: 2-Amino-2-niekhyt-4-(2-nonylQxyphenyObutanol hydrochloride l/Bhydrale 

(1) 4-Methyl*4*(2*(2-nonytCKypheriyl)0lhyl)-2-OKa2Olidinone 

15 In working exanple 53 (6)« nor^ bromide instead of heptyl bromMe was used in the same manner to give the sub- 
ject conpound. 

^H-NMR(400MHr. CDCI3) 6 : 0.89 (3H, t J^SHz). 1.39 (3H. s). 1.20-1.55 <12H. m), 1.75-1,89 (4H. m). 2.60-2.75 
(2H. n^. 3.97 (2H. t. JmBHz). 4.14 {2H. dd. J=*6. BHz). 4.84 (1H. s). 6.63-a89 (2H. m). 7.09-7.1 1 (1H. m). 7.16- 
so 7-20 (IH. m) 

(2) 2-Amlno-2^nethyi-4K2.noiiyloxyphenyObutanol hydiochloride 1/8hydrate 

4^ethy i-4(2H2-nonylaxyphenyl)ethyl)-2H>)cazolldinone was used in the same manner as working example 53 (7) to 
. . ^glve the subjecl compound... *- - . . - . 

^H-NMR(4O0MH2. DMSO) 6 : 0.85 (3H. t. J=8H2), 1.20 (3H. s). 1.23-1.36 (10H. m). 1.38-1.48 (2H, m). V651.77 
(4H, m). 2.50-2.62 m), 3.38-3.49 (2H, m). 3.93 (2H. t J«8Hz). 5.46-5.48 (IH. bs). 6.84 (IH. t. J-8H2). 6.91 
(1H,d. J=8Hz). 7.10-7.17 (2H. m). 7.62-7.63 (3H. bs) 
so IR(KBr) cm-^: 318a 2923. 2855, 2685. 1601. 1498. 1243 
M8: 321 (M^), 306, 290. 273. 163 





Elemental analysis 




Calculated 


C; 66.69. 


H; 10.14. 


N; 3.89 




Four>d 


C; 66.68. 


H: 10.28, 


N; 3.33 



Working exairple 55: 2-Amlno-z-l2-(3-heptytoxypheny?e(thyllpentanol riydrochloride 

(1) 2-(3-Benzyk3xyphenyl)ethanol 

48 

2-{3-Hydrwyphenyl)e1hanol was used in the same manner as worldng example 52 (1) to give the sUbiect com- 
pound. 

^H.NI^R(400I^H2. CDCI3) 6: 1.37(1H. t J-6.3Hz). 2.85 (2H. t, J«8.3Hz), 3.86 (2H. q. J-6.3H2). 5.06 (2H. s), 6.83- 
60 6.87 (3K m). 7.22-7.45 (6H, m) 

(2) 2-(3-6enzy1oxypheny1)ethyl Iodide 

2-(3-Benzyloxyphenyl)ethanol was used in the same manner as wofttng example 52 (2) to give the si^jject com- 
68 pound. 

^H-NigiR(400MH«, COCI3) 6 : 3.15 (2H, t J-7.7H2). 3.34 (2K i J-7.7HZ). 5.06 (2H 6), 6.79^.90 (SK m). 7.21- 
7.44 (6H, rr^ 



123 



xxao: <EP ^077eas3At j.» 



fO 



EP0778 263A1 

(3) 2*(2*(3-Bemyloxypheny1)ethyq'2'propytmatonic acid diethyl ester 

2«(3-Benzyloxyphenyl)etKyl iodide was used in the same manner as worWng example 52 (3) to give the subject 
cofnpound. 

^H-NMRt400MHz, CDC^) 6 : 0.94 (3K t J«7.4Hz), 1.21-128 (2H. m). 1.26 (6H. t. Ja7.3H2), 1.93 {2H, m). 2.18 
(2H. m). 2.48 <2H. m). 4.19 (4H. q. J«7.3H2), 5.05 (2H. s), 6.79 (3H. m). 7.20 (IH. t. Ja7,8Hz). 7,3 V7.45 (5H. m) 

(4) 2-p-(3'Benzyioxyphenyl)ethyq-2*ethoxycartxinylpert^ acid 

2-|2-(3-Benzytox/phenyt}ethyq*2t)ropylma)onic acid diethyl ester was used in the same manner as worlgng exam- 
ple 52 (4) to give the subject compound. 

^H-NMR(400MHz. CDCI3 ) 0 : 0.91 {3H, I, J»7.4Hz), 1.29 (SH, t J-7.3HX). 1.2M.28 (2H. m). 1.86 (IH. m). 1.99 
15 (IH. m). 2.18 (IH. m), 2.30 (1K m). 2.40 (IK m). 2.58 (1H. m). 4.23 (2K m). 5.04 (2K s), 6.78 (3H, m). 7.19{1H. 
t. J=r7.8Hx). 7.32-7.44 {5H. m) 

(5} Ethyl 2-[2-(3-ben2ylQxyphenyQelhyq'2-melhOKycarfoonylamino-perYtanoate 

80 2-C2-(3-B©nzyloKyphenyl)ethyll-2-elhQxycarbonylpentanolc acid was used in the same manner as worMng example 
52 (S) to give the sukjed compound. 

^H-NMR{400MHf. 0003)6 : 0.86 (3K1. J-7.3H2). 0.97 (IH, m). 1.26 (3H. t J«7.3Hi). 1.30 (IH. m). 1.68 (IK m), 
2.05 (IN. m). 2.25 (2K m). 2.57 (IK m). 2.68 (IH. m). 3.63 (3H. s). 4.17 (2H. m). (2H. a). 5.83(1K s). 6.75 
...25 (3Km). 7.15 (1H. iJ=7,eH2). 7.29.7.43 (5H. m) - 

(6) 2-Acetamldo-2*(2-(3-benxyioxyphenyOethyllpenlyl acetate 

Ethyl 2-[2^3-benxyloxyphenyl)ethyll-2-m^hoxycart>onylamino-pentanoate was used In the same manner as work- 
30 Ing example 52 (6) and (7) to give the subject compound. 

^H-NMR(400MHx, COCW 5 : 0.91 (3K t J»7.3H2). 1.26 (2H. m). 1.71 (2H. m). 1.91 (3H. 6). 1.94 (IK m). 2.07 
(3H. 6). 2.10 (IK m). ^52 (2K t J=8.3Hx). 4.27 (IH. d. J«115), 4.31 (1H, d. J-1 1.2). 5.03 (2H. s). 5.23 (IK S), 
6.78 (3K m). 7.17 (IH, t J»7.eHx). 7.30-7.43 (5H, m) 

as 

(7) 2-Acetannido-2*P-(3-hydroxyphenyl)elhyqpentyl acetate 

2-Acotam>do-2-[2-(3-benzyioxyphenyl)etrvllpertyl acetate was used In the same manner as woittng example 52 

(8) to give the suk^ea compound. 

^H-WMR{400MHz. CDCIa) 6 : 0.93 (3H. t J»7.3H2). 1.25 (2K m). 173 {2H. m), 1.92 (3H. S), 1.94 (IK m), 2.W 
(3H. B). 2.10 (IH. m). 2.53 {2K t. J«8.3Hr). 4.26 (IK d. J-11.2), 431 (IH. d. J-11.2). 5.56 (IH, 8). 6.72 (3H, m). 
7.1S(1K t J-7.8HZ) 

45 (6) 2-A6etamido^-p-(3-heptyloxyph8nyl)elhy1lpentyl acetate 

2 Acetamido-2-(2'(3-hydroxyphenyOethyqpenlyl acetate was used In the same manner as wortdng example 52 (9) 
to give the subject compound. 

so lH-NSVIR(400MHz, CDOa) 5 : 0.87 (3K t. J-7.3Hx). 0.91 (3K t, J-7.3H2). 1.22-1.40 (10K n>), 1.73 (4H. rr), 1.80- 
2.10 (2K m). 1.91 (3H, 6). 2.49 (3K s). 2.51 (2H. t. J-8.3Hx). 3.91 (2K t J-6.6Hx). 4:26 (IK d, J-11.2). 4.30 (IH. 
d, Joll.2). 5.21 (IH. s). 6.71 (3K m). 7.15 (IH. t J07.8H2) 

(9) 2-Amino-2-p-(3-heptyI wyphanynethyOpentanol hydrochloride 

2 AeelamIdo^K2-(3-heplytoxyphenyl)ethyllpen^ acetate was used In the same manner as woiWng example 52 

(1 0) to give the sUbJed oompound as a yellowish oily sitatance. 

^H-NIVIfl(400MHi.0MSO)6 :0.85(6Km), 1.22-1.38 (1 OK m). 1.68 (4K m), 1.90(2Km). 2.62 (2Km). 3.65 (2H. 
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s). 3.87 t JeC^Hz). 5.70 t3H. bs), a6M.76 (3H. m). 7.08 (1H. t. J»7.8Hi) 
IR(neat): 3354» 2933. 1584. 1261. 1159, 1056, 774. 698 cm** 
MS(EI): 321(1^ 



to 



Elemental analysis 


Calculated 
Found 


C; 66.77, 
C:68S2, 


H; 10.14, 
H: 10.18. 


N: 3.89 
N;3.66 



ao 



WorWng exairple 56: 2-Amlno-2-[2-(3-cclyloxyphenyl)ethy(lpentanol hydrochloride 

2.Acetamido.2-l2.(3.hydroxyphenyl)ellvllpeniyl acetate and octyl bromide were used in the same manner as work- 
ing example 52 (9) and (10) lo give the subject compound as a yellowish oily substance. 

^H.NMR{400MH2. OMSO) 6 : 0.85 (6H, m). 1 .19-1 .38 {12H. m). 1.68 {4H. m). 1.89 (2H. m). 2.81 (2H. m), 3,63 {2H. 
S), 3.87 (2H, t J«6£Hz), 5.80 {3H, bs). a64-€.76 (3H. m), 7.00 (1H, t J-7^Hz) 
IR(neat): 3355, 2932. 1584. 1261. 1 159. 1051, 775. 695 cm'* 
MS(E0;335(M^ 



30 



2S 


Elemental analysis 








Calculated 


C: 67.81. 


H; 10.30, 


N, 3.77 




Fotfid 


C: 67.58, 


H; 10.41. 


N;3.72 



WtarKing exanpla 57: 2-An*io^3-heptyloxyphenyl)-2-m8thy»iutanol hydrochlorid* 
35 (1) 2-I2K3«9r«ytaOT»»enyl)«M-2-«ne*V«'™'"Tlo «*J diettfld orter 

S^O-BenzyloxypheiiyQetM Wide and 2-melhykmlorlc add dtothyt astar wara usad lr> the same manner aa work- 
ing eoHT^a 52 0) to tff* the subjeel compound. 
40 1H-NMB(400MH2. CDCI3) 8 : 1 .26 (SK t J=7.3Hi). 149 0H. 8). ^16 (ZH. m), Z.SS (2H. m). 4.19 (4H. q. J.7.3HI). 
5.05 (2H, 8). 6.81 (3H. m). 7.20 (1H. t J=7.8Ht), 7.32-7.45 (5H. m) 

(2) 4-(3-BerByloxyphenyl)-2-e«hoxycaitoony|.2.meihyIbutanote add 
45 2H2H3-Ben«,1«Kypheny1)rthyq-2-methytmalonicacld diethyl ester wasusad In Ihe same manner as wortdng ewm- 
pie 52 (4) to give the aubjed compound. 

'H.NMR(400MHz. CDdj) 6 : 1.29 (3H. t. J-7.3H«). 1.63 (3H. a). 2.18 {2H. m). 2.58 (2H. m). 4.23 (2H. m). 5.04 

(2H. s). &78 (3H. m). 7.19 (1H. t J-7.8Hi). 7.32-7.44 (SK m) 

" p) Elhyl 4.<3-Baf«yloiwhafiyl)-2-meth«cyeail)ony^^ 

4.(3-Ben*yloxyphenyO-2-elhi«ycartx«yl4-malhylbutenoteacid waa«^ ««anvle 
52 (5) to give Ihe subiect oompound 

" 1H.NMR(400MHI. COCW » : 1.26 (3K U J-7.3Hz). 1.59 W »). 2 09 IJ"' ""J^* glvS'S^if ' 
OH. a). 4.17 (2H. m). 5.02 (2H. a). 5.57 (1H. a). 6.78 (3H. m). 7.16(1H. t. J«7.8H*). 7.29-7.43 (5H. m) 
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(4) 2-Ace4amido-4-(3-beniylo)typhenyl)-2-inethy1bu1yl acetate 

Ethyl 4-{3-BenzytaKypheny1)-2-melhoxycartx>nylaminc>-2-melhyl-bito was used in the same manner as work- 
ing exarrple 52 (6) and (7) to give the subject connpound. 

^ ^H NMR(400MHz. COCI3) 6 : 1.34 (3K s), 1.89 (3H. s). 1.93 (1H. m), 2.07 (3H. 8). 2.18 (1M. m), 2.56 (2K t. 

J=8.3H«). 4.16 (1H. d, J-11^). 4.31 (1H, d. Je11.2). 5.03 (2H. 8), 5.36 (1H, s). 6.78 (3H. m), 7.17 {1 H. t Jo7.BH2). 
7.30-7.42 (5H. m) 

10 (5) 2-Acctamido-4-(3-hydraxyphenyI)-2-iTiethylbutyt acetate 

2-Acetamid<>4H3-benzylaxyphcnyl)-2-metrvtt»^ acetate was used in the same manner as woiWng example 52 
(8) to give the su^ed compound. 

15 'H4<MR{400MHx. CDCI3) 6 : 1.33 (3H. S). 1 .88 (3H. S). 1.94 (IH. m). 2M (3H, b). 2.20 (1H. nO. 2.52 (2H. I. 
Js8.3Hi), 4.14 (IK d, J»1 1.2), 4.32 (1H. d. J»1 1 2), 5.59 (1H. 8). 6.68 (3K m). 7.09 (1 H, t. J-7.8Hi) 

(6) 2-Acctamido-4-(3hepty10Jcyphcnyl)-2-methylbutyi acetate 

20 2.Aceiamido^-<3-hydroxyphenyD-2-methylbutyl acetate was used in the same manner as wofWng exarrple 52 (9) 
to give the subject compound. 

iH.NMR(400IWIHz. COCI3) 6 : 0.87 (?H, t. J»6.8Ha). 1 .35 (3K s). 1.24-1 43 {BH m). 1 ,89 (3H s). ;92 (1 K nj. ^07 
(3H.s).2.19(1H. m).2.55(2Kl. Jo8.3H2).3.91 (2Kt Jrf.8).4.16(1Kd. J.11.2).4.31 (1H. d. J-11,2).5.35{1K 

» - S), 6:7 t{3Hrm); 7:15(1 H;trJe7.8Hz) - 

(7) 2-Amlno-4-{3-heptyloxyphef^)-2-methylbulanol hydrochloride 

2-Acetamido-«3-heptyloxyphenyt>2-methyibut/l acetate was used m the same manner as worWng example 52 
so (10) to give the subject compound as white crystals, melting at 133*136*C. 

^H.NMR(400MHc. CDCU 5 :0.86 (3H. t, J=6.8Hz). 1.54 (SK s), 1.26-1.37 (BH. m), ^-^^ t2K qu^^^^^^ 

(1 H. t J»7.8Hi). a04 s) 
s; IR(neat): 3360. 2922, 1611. 1268. 1164. 1063, 771, 697 cm'^ 
M$(EI):293(Mr) 





Elemental analysis 


40 


Calculated 


0:65.63, 


H:9.78. 


N;4.25 




Found 


C; 65.25. 


H:9.92, 


N;4.20 



50 



55 



Wtorking example 58: 2-Amino^(3-octy1axyphenyl)-2-methyIbutanol hydrochloride 

2-Acetamldo^K3-hydroxyphenyl)-2-mBthylbutyl acetate and oclyl bromide were used in the wne manner as 
working example 52 (9) and (10) to give the subject confound as while aystals. melting at 130-I32»a 

lH.NMR(400MHl.COao) «i :0.86(3HA J»e.8Hi), 1.34 (3K S). 1J^^^^^ 

{2H.m) 2.e(2K m). 3B1 (1H.d. J-125H«).3.65(1Hd. J-12.2H«).3«(2H. t. MMHt), 6.64^74(3H. m). IXXT 
(1H.tJ-7,8H»),8.04(3H.S) 

IR(neai): 3357. 2921 , 1584. 1270. 1165. 1064. 773. 697 cm"' 
MS(eD: 307(Mn 
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Elemental analysis 




Calculated 


C: 66.01. 


H; 9.97, 


N: 4.05 


5 


Found 


C: 65.94, 


H; 10.16. 


N; 4.04 



15 



20 



to _ 
V^ng exanple 59: 2-Airtno-2p-(4-heptylo)(yphenyl)ethyiy^exana* l/lOhydrale 

(1) 2.l2-(4-lieptyloxyphenyl)ethyll-2-butylmalonlc add diethyl ester 

In worWng example 1 (1). bu^alonlc acid diethyl ester instead of methylmalortc add. and 2-(4-heptyloxyphe- 
nyOethyl iodide Insteadof 2-<4^jef«yloxyphenyl)elhyl iodide were used to give the subject oorrpound aa a yelloweh oil. 

Rl value: 0.33 (ethyl acetate: heKane» 1:9) . -.^ ii« 

1 46 (2H. m). 1 .74.1,78 (2H. m). 1.921 .97 {2H, m), 2.12 2.16 (2H. m). 2.41-2.46 (2M. m). 3.02 (2H. t J.6.6Hz). 
4.19 (4H. q. J«7.3Ha), 6.81 (2H. d. J-8.6H2). 7.07 (2H. d. J.8.6H2) 
IR{neat): 2957. 2930, 2860. 1732, 1612, 1512, 1468. 1245.1177. 1027. 827 cm 
MS(EI): 434(Mn, 346. 218. 173, 121, 107 

2S (2) Z.Etho)cycaftK)nytr2<2K4.heplylowhenyOethynh^ acid 

M2-{4.Heptyioxyphenyl)cthyn-2*utylmalonic acid diethyl ester was used in the same manner as wortdno example 
26 (5) to give the subject compound as a yellowish oil. 

J?;^3^S S 4^°2H^^^^ 1.85-1.91 (IK m). 2.00-2.06 (1H. m). 2H-2^1M1". 

2?m13 m i) aS:2.39 (IH. U (1H. m). 3.92 pH. t J-R6Hz). 4.17-457 (2H. m). MO <2H. d. 

35 i^^yi^J^%^SlS^. 2675. 1733. 1713. 1512. 1489. 1244. 1178. 1025. 826 cm-1 
MSiEQ: 406(M^. 218. 173. 120. 107 

ethoxycarbonyl-2-m8ihyl-4.(4-benryl<wyphcnyO»xJtanoate was used to give the sUijeet eompound as • yeiwwwi on. 

45 1.46 (2H: m), 172-1.79 (3H. m). Z.05 (IH. m). 2.20-2.33 (2H. m). 251-2.67 (aH. m). 3.65 (3H. br.s). 3.91 (2H. t. 
J=6.6H«). 4.11-4.22 (2H. m). 5.84 (1H.I>r.»). 6.79 (2H. d. J^.6H«). 7.03 (2H. d. J^6Hr) 
IR(neat): 3424. 2967. 2933, 1723. 1514. 1468. 1245. 1086. 1042. 827 on* 
MS(EI): 435(M*). 217 

to (4) 2.Airtn<>-2-[2-(4-hepty1aicyphenyl)«thyllhaxanol i/IOhydrala 

Ethy< 2H2.{4.h«p»yloxyphen,l)ethy1h2-methoxycart)ony»amlnohexan^ was »^ 
ino axanple 26 (7)!and then woddng exan^e 28 <5) to oh« the subject compound as a «*«e powder, mehlno at 47- 



49*C 



S5 



Rf value: 0.61 (chlorototiTKmethanoW 4: 1) ...... ....-.-l, -^t-uLM 

«H.MMR(0MSCMs)6 :0.85{3H.t J-6.8Hz).0.87(3H.^ J-5.4HZ). 1.25-1.45 (16H. m). 1.67 (2H quinlJ-7.4Hi). 

8.42-2.48 (2H. m). 8.29 (2H. a). 3.88 (2H. t. J=6.4H2). &79 (2H. d. J-ASHl). 7X9 (2Kd. J-8.5Hz) 
|R(KBr)- 3328. 3280. 3124. 3031. 2956, 2933. 2858. 1613. 1513. 1249. 1073. 1042. 825 cm 
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MS(EO: 33S(M^). 304. 205. 116. 107 



'Elemental analysis 


CatcUated 
Found 


C; 74.77. 
C; 74.62. 


H; 11,11. 
H: 11.37, 


N:4.15 
N: 4.16 



WorKffiQ example 60: 2-Amino-2-i80propyl-4-(4-heptyloxyphenyl)butanot hydrochloride l/Zhydrate 

(1) 2-[2-(4-HeptyloxyphenyQettiyll*2*isopropylmalonic acid diethyl ester 

In working example 1 (1). iscjprpylrTialonic add diethyl ester instead of methylmalonic actd diethyl ester, and 2-(4- 
h€pty1oxyphenyl)ethyl iodide instead of 2-(4-bonzy1oxyphcnyl)ethyl iodide were used to give the subject compound as 
a yeHowvish oO. 

Rf value: O.sa (ethyl acetate: hexane- 1 : 9) 

^H.NMR(C0a3) 6 : 0.89 {3H, I, J«S.8H*), 1.01 (6H, d, J^SHz). 1.26-1.32 (6H. m). 1.29 (6H. t, J.7.1H2). 1.42- 
1.44 (2H. m), 1.74-1.78 C2H, quint, UlAHz), 2.10-2.15 (2K m). 2.38 (1H, sept Ji^.8Hz), 2.46-2.51 (2K m). 3.92 
(2K t. J=6,6Hz), 4.22 (4K q. J-7.1H«). 881 (2H, d. J«8.6Hz). 7.08 (2K d. J-S.eHz) 
IR{neat): 2964. 2935, 2873. 1730. 1512. 1243. 1177. 1037. 829 cm^^ 

(2) 2-Ethoxycart)onyl'2-|2-(4-hepiyloxyphenyl)ethylh3-methytoutanolc add 

2-I2-<4-Heptyloxyphenyl)ethyll-2-lsopropylmalonlc add diethyl ester was used in the sama manner as working 
exanv^e 26 (5) to Qive the subieoi compound as a brown oil. 

Rf value: 0.74 (ethyl acetate: hexane: acetic acid« 49: 49: 2) . . . . » . -.^ 

^H-NMR(CDCa3) 5 : 0.69 (3H. t J=6.9Hr). 1.01 (3H. d. J=6.6Hr). 1.01 (3H d. J=68H2). ^^^^j^'J^^]^ 
(2H. quint J.5^H2). 2.1 1-2.18 (IK m). 2.26-2.38 (IH, m). 2.46-2.57 (2K m). 3.92 (2H, t J-6.6H2). 4.23^.32 (2K 
m). 6.81 (2K d. J«i8.8H). 7.05 (2H. d. J-S.SHz) 

IR(neat): 3203. 2933. 2860. 1733. 1699. 1512. 1243. 1176. 1057. 628 cm"^ 
MS(EO: 392(Kn. 218, 202. 187. 120. 107 

(3) ethyl 2-p-<4-heptyloxyphBnyl)ethyO-2-mBthoxycartx)ny1amino-3-methyl-^ 

In^forWng example 1 (3). 2-ethoxycart)onyl-2-I2-(4-heptyloxyphenyOethya-3-melhy^ acid instead of potas- 
sium 2-ethoxycaitony|.2.methyl-4-(4-t)en2yloxyphenyl)butanoate was used to fi^e the sut^ect compound as a yeilow- 
IshoiL 

Rf value: 0.30 (ethyl acetate: haxane- 1:9) . . . x ^ 

^H-NMR{CDCl3) 6 ; 0.69 (3H. t. J»6.8Hz), 0.69 (3H. d. J»6.9H2), 0.97 (3H d, J«6.9H2). 1.25-1.33 (6H. m). 1.31 
(3H. t J-7.1HZ). 1.42-1.44 (2H, m). 1.76 (2H. quint. J«6.6Hi). 2.15-2.20 (2K m), 2.46-2.55 (2H. n^.-2.82 (IH. m). 
3.66 (3H. t)r.s). 3.91 (2H. t. J«6.6Hx). 4.15-4.24 {2H, m). 5.93 (IK br.s). 6.80 (2H. d. J-6.8Hs). 7.06 (2K d. 
J-8.8HZ) , 
IR(neat): 3421, 2934. 2859. 1723. 1514. 1247. 1 182. 1058. 826 cm"' 
MS(Ei): 4^1(^^, 389. 316. 203. 157. 107 

(4) 2-Amino-2-lsopropyl-4-(4-heptylOKyphenyl)butanol hydrochloride 1/2hydrate 

Ethyl 2-t2-(4-heptylaxyphenyl)ethyn-2-««th0ixycait)onylamino-3-m^ was used In the same manner 

as working example 26 (7). and then worMng example 1 (7) to give the subject compound as a yellow amorphois. 

Rf value: 0.59 (Chlorofonn: methanol" 9: 1) ^ 
^H-NMR(0MSO<lfi) 6 : 0.85 (3K t J=6.8H2). 0.92 (6H. * J«a8Hz). 1.26-1.38 (8H, m). 1.63-1.70 (?K m). 1.70- 
1.75 {2H. m), 2.08-2.1 1 (IK m). 2.54 (2K m). 3.52-3.57 (2K m). 3.69 (2K t J=6.6H2). 5.39 (IK m). 883 (2K d. 
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Jb8.6Hz), 7.11 (2H. d. J»8.6Hz). 7.89 (3H. br.6) 

IR(KBr): 3349. 3185. 2923. 2852, 2616. 1614. 1512. 1472. 1242. 1060. 828 cm'^ 
MS(EI): 321 (M^). 290. 278. 205, 107 



Etemerttal analysts 


Calculated 

Found 


C: 65.46. 

C; 65,13. 


M: 10.26. 

H; 10.00. 


N:3.82 

N; 3.86 



Working exarrple 61: 2-AcetamIdo*2-I2-(44ieptyloxyphenyOethyq«4«pernenyl acetate 

15 

(1) 2-AByl-2i2-(44)eptyloxypbenyl)ethyqmalonic add diethyl ester 

In worMng example 1 (1); ailylinalonic add diethyl ester instead of methylmalonic acid diethyl ester, and 2*(4-hep- 
tytoxyphenyO^Hyl iodide instead of 2'(4-benzyloKyphenyl)ethyl Iodide were used to give the subject conipound as a yei- 
20 lowish oiL 

Rf value: 0.57 (ethyl acetate: hexane= 1 : 9) 

<H NMR(C0Cl3) 6 : 0.89 {3H. t. J-6.9Hz), 1.2S (6H. t. J-72Hi), 1.29-1.36 {6H. m), 1.40-1.46 (2H. m), 1.76 (2H. 
quint. J06.8H2). 2.1 1-2.16 (2H, m). 2.44-2.48 {2H. m). 2.73 <2H, d. J»7.3H2), 3.92 (2H. t J«6:8H2). 4.20 (4H. q. 
2S ... J-7.2H3). 5.10-5.12 (1H, m). 5.12-5.17 (1H, m). 5.BS5.72 (IH. m). 6.81 (2H. d. Jsa.8Hx). 7.06 (2H, d, J-8.8Hz) 
IR(neat):3079. 2932. 2859. 1733. 1512. 1243. 1178, 1027.827 cm*^ 
MS(EI): 418(Mn. 373. 346. 218. 200. 120. 107 

(2) 2-Eihoxycafbonyl-2-(2-(4-heptyloxypheny[)etfiyq-4-pemenoic acid 

2*Atlyt'2-[2'(4-heptylQxyphenyl)ethyqmalonic acid diethyl ester was used In the same fnanner as wortong example 
26 (9 to give the subject compound as a brown oil. 

Rf value: 0.61 (ethyl acetate: hexane: acetic acid- 49: 49: 2) 
35 ^H-NMR(C0Cl3) 6 : 0.89 (3H. t, J«6.9H2). 1.30-1.33 (6H, m), 1.31 (3H. t. J-7.1Hz). 1.42-1.44 (2H m). 1.76 (2H. 
quint. J«6.9Hz). 2.12-2.19 (1H. m). 2.25-2.33 (IH. m), 2.36-2.43 (IK m). 2.53-2.62 (IH, m). 2.60-2.65 (IH. m). 
2.78-2.83 (IH. m). 3.92 (2H. t Jo6.9Hz). 4.17-4.27 (2H. m), S.11-5.16 (2H. m). 5.60-5.68 (1H. m). 6.81 {2H. d. 
Ji=8.8H). 7.04 (2H. d. J=8.8H2) 

IR(neat): 3080. 2931, 2859. 1733, 1717. 1512. 1242, 1 178, 1025. 922. 826 cm'^ 
40 MS(EI): 390(M^, 346, 21 8, 120. 107 

(3) Ethyl 2-p*(4-heptylaxyphenyl)ethyq-2-melhGBiyGarbonylamino-4^^ 

In worWng exanple 1 (3), 2-ethoxycaibooyl-2H[2-(4-hep»yloxyphenyOethyl]-4-penlenoic acid Instead of potassium 
45 ^.elho)cycart)o^yl•2-methyl•4^4-benIyloxyphenyl)butanoate was used to give the sUb^ confound as a yellowish oil. 

Rf value: 0.30 (ethyl acetate: hexanes 1:9) 

^H NMR(COCIa) 6 : 0.89 (3H. I Ja6.8Hz). 1.28 {3H. t. JoTIHz). 1.3M.36 (6H. m). 1.40-1.46 (2H. m). 1.76 (2H. 
quint J«^.8H*). 2.02-2.10 (1H. m). 2.23-2.30 (IH m). 2,46-2.54 (IH, m). 2.53-2.60 (IH. m). ^66 {IH. m). 3.11 
so (IH. m). 3.66 (3H. bf.S). 3.91 (2H. t J.6.8H2). 4.12-4.21 (2H. m). 5.05^.09 (2H. m), 5.56^.65 (IH. m), 5.79 (IH, 
brs). 6.79 (2H, d. J«8.3Hi). 7.03 (2H. d. J=8.3H2) 

IR(neat): 3423. 3080. 2933, 2859, 1733. 1506. 1232. 1 179. 1049. 922. 827 cm'^ 
MS(EI):419(M^.201. 155. 107 

55 (4) 2*Acetamido-2-[2-(44)eptyloxyphenyt)ethyl]-4^ntenyl acetate 

Ethyl 2-(2-(4-heptylQxyphanyOelhyq-2-methaxycarboiiylamino-4-pentenoate was used In the same manners as 
worMng exanple 26 (7). working example 28 (5) and working example 34 (5) to give the subject oon^und as a brown 

OH. 
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Rf value: 0.46 (eth/l acetate: hoxanea 1 : 1) 

^H-NMRCCDCy 6 : 0.89 (3H. t, J=6.9H2), 1.30 (6K m), 1.44 (2H, m). 1.76 (2H, quint. J«6.4Hz), 1.94{3H, s), 1.99- 
2.06 (2H, m), 2.09 (3H. s). 2.51 -2.55 (2H. m). 2.59-2.64 (2H, m). 3.92 (2H, t, J=6.4Hz). 4.29 (IH, d. J«11.2Hz). 4.32 
(1H, d, J-11.2H2). 5.14-5.18 {2H. m), 5.31 (1H. br.s). 5.72-5.80 (IH. m). 6.81 (2H. d. J»8.3Hz). 7.07 (2H. d. 

6 Je8.3H2) 

IR(nBat): 3301. 3076. 2929. 2859. 1746, 1658. 1512. 1243. 1041, 918. 821 cm'^ 
MS(E0:403(M^.2O5.1O7 

Working example 62: 2-Afrino-2-P'<4-heptytoxyphenyl)ethyq'4-pe'^en-1-ol 

2-Acetamtdo-2H2-i^'i^tyioxyphenyl)ethylH^'^tenyl acetate was used in the sanie manner as woddno example 
28 (5) to give the si^ed oonpound as a pale browm amorphous. 

R9 value: 0.47 (chloroform: methanol^ 4: 1) 
f5 ^H-NMR(CDa3) 6 : 0.B9 (3H. t J=e.9Hz). 1.27-1.72 (10H. m). 1.7M.80 m). 2,19 (IH, dd, J«13.7. 7.eHi), 
2.26 (IH. dd. J=14.1, 7.8Hz), 2.57 (2H. m). 3.39 (2H. s). 3.92 {2K t J-6.6Hz), 5.14-5.18 (2H. m). 5.81-5.88 (IH, 
m). 6.81 (2H. d. J=8.6Hr). 7.08 (2H. d. Js8.6Hz) 

m(KBr): 3349. 3314. 3282, 3067. 2923, 2856, 27S1, 1612, 1512, 1246, 1045. 910 on'' 
MS(Ei): 319(M^). 288. 276, 205. 107 

» f 



"25 



Elemental analysts 


Calculated 
Found 


C; 75.19, 
C: 74:87, 


H; 10.41, 
H:-10:54,- 


N: 438 

--N:-4:27 



50 WbrWng example 63: 2.An*i>4-(4-heplyloxyphenyl)-2-phenylmethykbutanol 1/20hydrate 

(1) 2-(2-(4-HepilylQ)(yphenyOethylh2-phervlfnethylmalonte acid diethyl ester 

In workng example 1 (1). benzylmalonic add diethyl ester instead of methylmalonic acid diethyl ester, and 2-(4- 
35 heptytoxyphenyi)eihyl iodide instead of 2-(4-benzyloxyph€nyl)ethyl iodide were used to give the sulpiect compound as 
a yellowi^ oil. 

Rfvalue:0.36(elhylacelate:hexanea1:9) ,^ ,^ 

^H-NMR(CDCl3) 6 : 0.89 (3H, t, J=6.8Hz), 1.25 (6H. t J-7.3HZ), 1.26-1.30 {6H. m), 1.43 (2H, m), 1.76 (2H. quirt. 
40 Ja6.8Hr). 2.03 ^07 (2H. m). 2.52-2.57 (2H, m). 3.32 (2H. S). 3.91 (2H, t. Jn6.8Hz). 4.13-4.23 (4K m). aSO (2H, d. 
J.8.BHZ). 7.04 (2H. d. J«8.8Hz) 

IR(nBa9: 3031. 2933. 2859. 1733. 1512, 1244. 1177. 1029. 701 cnf^ 
MS{ED: 468(lid*). 423. 377. 250. 218, 204, 158, 120, 107 

45 (2) 2-Ethaxycait»nyl^4-heptytoxypheiiyO-2-plienylmethylbuta^ add 

2-{2 (4 Heptyk3xypheny0elhyi]-2-phenylmethylmalonic acid dietfiyl ester was used In the same manner as worWng 
example 26 (5) to give the subject compound as a yellowish oil. 

5D Rf value: 0.48 (ethyl acetate: hexane: acetic add- 49: 49: 2) 

^H-NMR(CDCl3) 6 : 0.89 (3H t, J«6.9Hx), 1.30-1.35 (6H. m). 1.33 (3K t. J«7.3Hz). 1.40-1.44 (2H. m). 1.76 (2H. 

quiftt, J.6.8HZ). 2.19-2.24 (IH, m), 2.34-2.42 (2H. m), 2.52-2.64 (IH. m). 3.16 (IH. d. J»13.5Hz). 3.42 (IH. d. 

J-13.5HZ). 3.92 (2H. t. J»e.8Hz). 4.16^.22 (2H. m). 6.81 {2H d. J=8.6H). 7.04 {2H, d. J.8.6H2), 7.09-7,13 C2H. 

m). 7.22-7.32 (3H.m) . 
55 IR(neat): 3473. 3032. 2932. 2859. 2645. 1733, 1708. 1512. 1245, 1178. 1029, 743, 701 cm*^ 

lUIS(EI): 440(Mn. 396. 250. 218. 120. 107 



ioocioc «CP__o77«aBaAi-L» 
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(3) Ethyl 4-(44ieptyloxyphenyl)*2-methoxycafbonytamin<>-2-phenylniethyfbu^ 

In worMng exannple 1 (3)* 2-ethoxycaftwnyl*4-(44ieptytoxyphenyO-2t^enylmeth^ acid instead of potas- 

sium 2-ethQxycartonyl*2-methyl-4*(44)enzylQxyphenyl)butanoate ms used to give the subject compound as a yeOow- 
5 ish oil. 

Rf value: 0.31 (ethyl acetate: hexanea 1 : 9) 

'H-NMR(CDCl3) 5 : 0.89 (3H. t. J=6.9H2). 1.28-1.37 (6H. m), 1.30 (3H. t. J«7.1Hz). 1.40-1.46 (2H. m). 1.78 (2H. 
quint J=6.9Hz), 2.15-2.31 (2H. m). 2.56-2.63 (IH, m), 2.84 (IH. m), 3.06 (1H. d, Jo13.4H2). 3.64 (1H. d. 
10 J-13,4H2). 3.71 (3K bf.s), 3.92 (2H, t. J=:6.9H«), 4.10-4.20 (2H. m). 5.66 (IH. bf.s). aaO (2H. d. J^8.8Hz). 7.01- 
7.03 (2H, m). 7.05 (2K d. J=8.8H2), 7.1 9-7.29 (3H, m) 

IR(neat): 3422. 3031. 2933. 2859. 1733. 1512. 1243. 1080. 1052. 745. 702 cm'^ 
MS(EI): 469(M^. 251 . 205. 107 

IS (4) 2-Amlno-4-(4-heplyloxyphenyl)-2-phenylmethylbutanol 1/20hydtare 

Ethyt 4-(4-heptyloxyphenyl)-2-mcthoxycart»nylairtno-2-phenylnfiethy1-buta was used in the same mannere 
as wcrkrig eMBirple 26 (7) and then worleng eicample 28 (5) to give the sutjeet compound as white crystals, melting at 
. 93-94«C 
so 

Rf value: 0.52 (chlorofomi: methanol- 4: 1) 

'H-NMR{CDa3) 6 : 0.89 (3H. X, J«6.9H2). 1.30-1.44 (8H. m). 1.62-1.67 (2H. m). 1.76 (2H. quint J-6.9Hz). 2.66 
(2H. t. J»8.6Hz). 2.76 (IH, d, J-13.4H2). 2.79 (1H, d. J«13.4Hz), 3.38 (IH. d. J»ia5Hr). 3.40 (IH. d, J=«10.5H2). 
3.92 (2H. t J=6.9Hi). 6.82 (2H. d. J=8.6Hi). 7.09 (2H. d. J»8.8Hz). 7.23-7.33 (5K m) 

SS -IR(KBr)^3336. 3279. 3088, 3029. 2952. 2927. 2870,-2749.-1511. -1243.J04S,.8^^^ 

MS(EO: 369(M^. 278, 205. 107 





Elemental analysis 


30 


Calculated 


C; 77.82, 


H;&55. 


N; 3.78 




Found 


C; 77.59. 


H; 9.78, 


N;3.74 



Working exanple 64: 2.Amino-2.p-{4-octylphenyl)ethyO-1. Si>entanedlol hydrochloride IMhydrale 
(1) 2-I3-(tctrahydropyran-2-yloxy)propyIJmalonic acid diethyl ester 

40 

In working exarr^e 1 (1 ). malonic acid diethyl ester instead of methylmalonte add diethyl ester, end 3-(tetrahydro- 
pyran-2.yloxy)propyl bromide prQwred from 3-lyomopropanol Instead of 2-(4-benzylonypheiiyl)ethyl kxflde were used 
to give the sii}]ect compound as a colorless oil. 

45 Rf value: 0.41 (ethyl acetate: hexanea 1 : 4) 

^H-NMR(CDCIj) 6 : 1,27 (6K t J-7.3H«). 1.50-1.84 (8H. m). 1.97-2.02 (2H m). 3.37-3.43 (2H, m). 3.47-3.53 (1 H. 
m). 3.73-3.79 (IH, m), 3.82-3.88 (IN. m). 4,19 (2H, q. J-7.3H2), 4.20 (2H. q. J-7.3HZ), 4.58 (IH. t Jo3.7Hz) 
IR(neat): 2043, 2872, 1732, 1 156. 1034 m'^ 
MS(EQ: 217. 201. 173, 127. 85 



80 



(2) 2-P"(4<)ctylphenylJelhyO-243^tetrahydrppyrar>-2-yfoxy)propyn ackJ diethyl ester 



In working example 1 (1). 2H3-(tetrahydrowran-2-ytoxy)propyl>nalonic acid diethyl ester Instead of methylmalonic 
acid diethyl ester, and 2-(4-octylphenyOethyi iodide instead of 2-{4-beftzyloxypheriyl)ethyl todkle were used to give the 
65 subject compound as a yellowish OR. 

Rf value: 0.48 (ethyl acetate: hexanea 1 : 4) 

^H-NMR(COCW«:0.88(3H, t J»6.8H«). 1.26 (6H, t J-7.1H2), 1.27-1.29 (1 OH, m), 1.50-1.58 (8H. m), 1.68-1.73 
(1 H. m). 1 ,81-1 .84 (1 H. m), 2.02-2.06 (2H. m). 2.16-2.21 (2H. m). 2.46-2.50 (2H m). 254-2.58 (2H. m). 3.36-3.42 



131 



EP 0776 263 A1 



10 
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(IH. m). 3.47 3.52 (IH. m), 3.72-3.77 (IH, m). 3.83-3.88 (IH. m). 4.19 (4H. q. J-7.1H2). 4.57-459 (IH. m). 7.08 
(4H.8) 

IR(neat): 2927. 2856. 1732. 1514. 1455, 1200, 1034 cm-^ 
MS(ei):417. 218.85 

(3)2-Ethoxycaibonyi-2-I2-(4-octylphenyi)ethy^5-(leU^^ 

2H2K4<)ctylphenyl)ethyl]-2-(3-(tetrahydropyran-2-yloxy)pro^^ acid diethyl ester was used In the same 
manner as woHeng aample 26 (5) to give the subject compound as a yellow-oreen oil 

Rf value: 0.56 (ethyl acetate: hexane: acetic add- 49: 49; 2) . . ^« . ^ 

^H-NMR(CDCl3) 6 : 0.88 (3H. t. J-6.8H2). 1 .21-1 .28 (10H. m). 1.31 (3H. t. J»7.3Hz). 1.43-1.57 (8H. m) 1«^9-1 .72 
(IH m) 1 79-1 81 (IH. m). 1.97-2.12 (2H. m). 2.14^2.22 (1H. m). 2.28-Z35 (1H. m). 2.38-2.46 (1H. m). 2.47-2.63 
(3h! m). 3.31-3.40 (IH. m). 3.47-3.50 (IH. m). 3.66-3.76 (IH. m). 3.80-3.85 (IH. m). 4.14-4.27 (2H, m). 4.55^.59 
15 (IH. m). 7.04-7,09 (4H. m) 

IR(neat): 3160. 2927. 2856. 1733. 1717. 1455, 1200, 1034 cm'^ 

. (4) Ethyl 2-methoxycatbonylamino-2-t2.(4-octylphenyl)ethyO-5-(tetrBW 

In MfWng exanmle 1 (3). 2-ethoxycart»ny|.2-[2-(4<)ctylphenyDethyq-5-(tetrahydr^ acid 
instead of potassium 2.ethoxy<aibonyl-2-methyl-4H4.ben2ytoxyphenyQbutan^ was used to give the sut^ecl conrh 
pound as a yelloMsh oil. 

Rf value: 0.27 (ethyl acetate: hexane= 1:4) . . * x « » « -x* 

2S . 1H-NMR(CDCI3) 6 : 0.88 (3H;t. J=6:8Hz). 1.24-1.30 (12H.-m).4.28 (3H. t-J=^^^^ ! 1!'^!! 

(IH m) 1 78-1 88 (2H. m). 2.05-2.12 (IH. m). 2.26-2.36 (2H. m). 2.52-2.56 (2H. m). 2.6e.2.70 (2H. m). 3.31-3.39 

(IK mi; iS-sS (1H: m!: 3.64 (3H. br.s). 3.67-3.72 (IH. m). 3.81-3.85 (IH. m). 4,10^.21 (2H m). 4.54 (IH. m). 

5.87 (IH. br.s). 7.03 {2H. d. J=8.3Hz). 7.07 (2H. d. Ja8.3Hz) 

IR(neat): 3423, 3381. 2928. 2856. 1721, 1502. 1201, 1080. 1032. 816, 780 cm ' 
90 MS(ED: 519(Wr), 219. 173. 85 

(5) 2-Antino-2*p-(4K)CtylphenyOethyll-5<letrahydropyran-2.^^ 

Ethyl 2-melhoxycarbonyfamino.2H2.(4-octylphenyl)ethyQ-5-|tetmh^ 
35 samerLnersTworW i«mpte 26 (7). and then woiWng example 28 (5) to give the subject compound asayeHow- 
ishoiL 

Rf value: 0.56 (chlorotorm: methanolo 4: 1) . . _ . « o /am «x aa.^ k> 

^H.NMR(C0Cl3) h : 0.88 (3H. t Jo7.lH2). 1.26^1.30 (lOH. m). 1.54-1.80 (14H. m). 2.53.2.^ (4H. m). 3.46-3.52 
40 (4H m), 3.76 (IH. m). 3.87 (1 H. m). 4.58 (1 H. m). 7.08 (2H. d. Jo8.5H2). 7.10 (2H. d J-8.5Hz) 
IR(KBr): 3348. 2924. 2856, 1514, 1454, 1120. 1075, 1032. 813cm- 
MS(EI): 419(M^. 304. 287. 105, 85 

(6) 2-Amino-2-I2-(4s)cty1phenyl)ethyllpentan-1. 5^iol hydrochtoride 1/4hydfBte 

^ To a solution o1 2-amino-2-I2-(4«aylphenyOethylh5Ktetrahydropyran-2-yl^^ *J!I T^*^uil!* 

ml). 1M hydrochloric add-elher (3 ml) was added and the mixture was stirred at '^^^^^^^^/^ 
(200 ml) was added thereto and the mixture was washed with ether. The mixture was made atofine jwthja 1 M aquM^ 
poiassium hydroxide solution and extracted with ethyl acetate. The ethyl acetate layer was washed with a 

so brbTdrled over anhydrous sodium sulfate and the solvent was distilled away. The residue obtained was dtesohwsd In 
ethanol (30 mD. a solution of 1M hydrochloric add in ether (3 ml) was added thereto and the solvent was distill^aw^ 
Ether (1 0 ml) was added to the residue obtained and the suspension was fihered oH 
' g) as a red-violet viscous substance. 

ss Rf value: 0.32 (chlorotorm: methanol- 4: 1) . . ^« ,^1. < <m 

^H-NMR(DMSOde) 5 : 0.84 (3H t, J«6.9H2). 123-1.25 (lOK m), 1.46-1.62 (4H. m). f;!-^ j^' 
(2H. m). 2.51-2!55 (2H. m). 3.39-3.42 {2H. m). 3.45^.47 (2H. m). 4.59 (IH, t J-S.lHz). 5.48 (IH, t J-4.9HI), 7.09 
(4H!s).V85(3H.br.s) 

IR(nea«: 3346. 3009. 2924. 2854. 1609. 1515. 1456. 1057 cm'^ 
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MS(EO: 335(M1. 304, 203. 105 





Elemental analysis 


5 


Calculated 


C; 66.99. 


H; 10.31. 


N;3.72 




Found 


C: 67.00. 


H; 10.42, 


N;3.62 



10 
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WOrMna exanple 65: 2.Airtno^-eyclopfO(»ylmethyM-(4*eptylox»phe^^ hydrochloride 

(1) 2p-(4-Heptylox»pheivl)e*ynn»'on'c aeW dieltvl ester 
In woritina ewimDie 1 (1). malonic acid diethyl estet instead of methylmalonic acid diethyl ester. a""'<^«P,^- 

oil. 

" S,:^Sf?S^ (6H. m). 1^7 (6H. t. J-7.3HZ). 1.41-1.46 (aH. m). 1.77 (2H. 

q Jo7.3Hi). 6.82 (2H, d. J-8.3H2). 7.08 (2H. d. Ji*.3Hi) 
|R(neat): 2932. 2860. 1733. 1513. 1244. 1177. 1043. 828 cm'^ 
25 MS(EI):378(Wn.333.2«.l20.107 - 

(2) 2-Cyc«opropylme«iyl-2-p^4-heplyioxyphenyOe estef 
compound as a yellovifish oil. 

It m S 3.« (2K t J=6.8Hi). i.11-4.25 (4H. m). 6.61 (2K d. J=8i.H.). 7.08 (2H. d. J=8.8Hx> 
IR(neaQ:3080. 2932. 2859. 1735. 1513. 1243. 1178. 1028. 826 cm" 
MS(EI): 432(M*). 387. 21B. 120. 107 

40 (3)2.Cydopro|>ylrnelhyl-2-«hoxyc8it)onyM-{4-heptylO)W 

2<5yclopr«|)ylmethy|.2K2-(4*eptyloxyphefwl)ethynmalonlc acid diethyl ester wa. «ed In the same manner as 
worWoB ewunple 26 (S9 to 0«« the subiacl corrpound as a yellow-oreen oa. 

45 Rf value: 0.64 (ethyl acetate; hexane:acellc acid- 49; 49: 2) 

IR(neal):308i:29a3. 2859. 1738. 1713. 1613. 1S14. 1469. 1251. 10e3.826cm^ 
MS(ED: 404(Mn. 392. 360. 218. 205. 120. 107 

(4) Ethyl 2.cydopfopylmoil»yMK4.he|)tyto«yph«nyO-2-m"M»o^^ 

Ir, working example 1 (3). 2-cydopropylmdhyl*cthoxyeart»nyl-4-(4-heptylc^hen>»)txilwd^ 

vvnoll. 

br.s). 6.83 (2H. d. J=8.8H2). 7.07 (2H. d, J=6.8H2) 
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IRCneat): 3424. 3081 . 2929. 2859. 1 733. 1505, 1239. 1055. 625 cm'^ 
MS(EI): 433(M*). 215, 205. 169. 107 

(5) 2-Amino-2-cydopropylmelhy!-4-(4-heptytoxyphenyObiJtanol hydrochloride 

5 

Ethyl 2<yclopropylmethyl«4-(4-heplyloxyphenyl}-2-riiethoxycart»nylamin was used in the same man- 

ners as vnMng example 26 (7) and then working exan^le 1 (7) to give the subject compound as a brown viscous oil 

Rf value: 0.53 (chloroform: methanol 4: 1) ^ ..... . 

10 NMR(DMSads) b : 0.13^.14 (2H. m). 0.45-0.47 (2H. m), 0.73 (IH. m). 0.85 (3H. t. J«6.8Hz). 1.26-1.40 (8H. 

m) 1 .52 (2H. d. J-6.9HZ), 1 .67 (2K QUtnt, J«=6.eHz), 1.60-1.85 {2K m), 2.51-2.54 {2H, m). 3.52-3.55 (2H. m), 3.90 
(2H. t. J«6.8H2), 5.47 (IH, t, J=4.7H2), 6.83 (2H. d. J=8.6H2). 7,10 (2H. d. J«8.6Kte), 7.91 (3H. br.6) 
IR(neat):3348. 3228, 2933. 2852. 1616. 1506. 1243, 1056, 827 cm*^ 



15 



Woi^ 66: 2-Amino-4-(44ieptyloxy-3-metho)typhenyO-2-metrvl-bu^ l/IOhydrate 

(1) ^-[2-(44^eply•oxy-3-melhoxyphenyl)ethyl^2•met^vl^^onfc acid dimethyl ester 



30 



35 



In worWng example 1 (1). methylmalordc acid dimethyl ester instead of methylmalonic add diethyl ester, and 2^4- 
heplyloxy-3-melhaxyphenyl)elhyl kxBde Instead ol 2-(4^nzyloxyphenyl)etlvl Iodide ware used to give the subject 
20 compound as a colorlesB oil. 

Rf value: 0.39 (ethyl acetate: hexane^ 1:5) . . . ^ v 

1 H-NMR(CDCl3) 5 : 0.88 (3H. t, J-7.1 Hr). 1.20-1 .60 (8H, m). 1.50 (3H. s). 1 -81 (2H. tt. 0=6.9. 6.9Hx). 2.16 (2H, m). 
2.51 (2H. m). 3.73 (6H. s.). 3.86 (3H. s), 3,97 (2H. t J«=6.9Hz). 6.69 (IH. d. J«a7H2). 6.70 (IH. 6). 6.79 (IH. d. 
2S J.8,7Hz) "' , 

IR(neat):2933. 2859. 1735. 1515 om"^ 
MS(E0:394(Mn 

(2) 4-(4-Heptylox^3-melhoxypheny0.2-methyl-2'fliethoxycart» 

2-I2 (4-H^tyloxy-3-methoxyphenyOethyO-2-methylmalonic acid dimethyl ester was used in the same manner as 
woileng example 26 (5) to ^ve the sufajecl oompound as a yellow-green oil. 

Rf value: 0.55 (ethyl acetate: hexane: acetic add- 49: 49: 2) . . 

^H.NMR(CD(:il7o.88(3H.tJ^i9H.).1.20.1.60(8H.m).1.55(3KsM 

2.53 {2H. m)T3.76 (3H. sj. 3.85 (3H. s). 3.97 (2K t J-6.9Hz). 6.69 (IK d. J»a7Hz). 6,70 (1H. 8). 6.79 (IH, d, 
J=8.7Hz) 

IR(neat):3244. 2933. 2859. 1736. 1515cm'^ 
MS(EI):380(M^ 

40 

(3) Methyl 4-(44ieptyloxy-3-methoxyphenyl)-2-methyl-2-methoxycaibonylamlnot)utanM 

in worWng example 1 (3); 4K4.heptylaxy-3.methaxyphenyl)-2-methy|.2-m^^^ add instead «| 

potassium 2-elhoxycarbonyl-2-methyl-4-(4-befwytoxyphenyl)bute was used to give the subject compound as a 
45 colortess OB. 

Rf value: 0.13 (ethyl acetate: hexane= 1:5) . ^ ^ ^ « 

1H.NMR{CDCI3) 5 :a88(3H. t. J-6.9Hz). 1.20-1.55 (8H.m). 1.61 (3K s). 1.81 <f"- "^>^^^^^ 
2.36 (IH. m). 2 55 (2H m). 3.66 (3H. s). 3.72 (3H. s. ). 3.85 (3H. s). 3.97 (2a t J-8.9H»). 5.63 (IK br.6). 6.65 (IH. 
90 d.J«8.7Hz),6.66(1H.6),6.77(1H,d.J«8.7Hz) 

IR{niaQ: 3421. 336$. 2933. 2859. 1732, 1514 cm-' 
|giS(EI):409(lir) 

(4) 2-Airtno^{4-heptyloxy-3-methoxyphervO-2-me1hylbutanol 1/10lvdrato 

Methyl 4-{4-heptyloxy.3-mBthoxyphervl)-2-me1hyl-2-melhaxycarbonylaminob^ was used in the same nan- 
nerB as working example 26 (7) and then worWng example 28 (5) to give the subject compound as a white amorphous 

Rf value: 0.32 (chloroform: nwthanol: acetic add: watera 70: 20: 6: 4) 
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$), 679(1H.d.J=a3Hi) 





Elemental analysis 




Calculated 


C; 70.16, 


H: 10.29, 


1 N;4.31 


10 


Found 


C; 70.11. 


H; 10.35. 


N;4.34 



IS WofWns exarrvle 67: 2-Amino-2-(2-{4-heptylcwyphenyl)ethyl)-perrt-4-yn-1-ol 
(1) ethyt 2.(2K4*ept/oKyphenyOe«hyO-2-niethwycai1»nytaminopert-*-ynoate 

, ^ 1 in 2-t2-f4-heDtvloxyphenyl)ethyl]rtialaiilo add dietrv" ester instead ol methylmalonic add 

t^^^ 



as a colorless oil. 



25 



35 



40 



Rl value: 0.27 (ethyl awtate: haane -1^^ . ^ fSH t Jul IH2) 1 10-1.39 (8H. m). 1.40 (2H. m). 1.73 (2H. It 



7.00(2H.d.J-a3Hz) 
IR(nea«:3421. 3310.2932. 2859. 1724. 1512 cm 



(2) 2.Aftrino-2K2K4-heptylaxn>henyl)eihyDi>enl-4-^^ 



pound. 



Rt value: 0.18 (chforotorm: methanol° 9:1) 
IB(neat):3290. 2931. 2858, 1813, 1512 cm ' 



so 



55 



Ww«nfl«c««ple68:Tw«diastereomerso.8-KS)-«^^^ 

2.Amlno^4.,c.y*,henyOb«U«o. (30 ^) N. N^^^^^^^jSJ^^^^ 
(34.2 m) and anhydrous methylene ehlorido (1 ml) »«re m««d and 4al) and the mix- 

It room' lemperalura Thereto was added <^-°"™^-t;*tZr2SSJ?^S^^^^ «^ 

rrr«:rris^^xrrir^ 

time and the eUbieetoily subetarce (31.9 mg) ol 71.6 minutes at relen«on tuna 

W«Hno.»r,V«e6aTV«dlaetefeom«.ol2.KB)s»H«ethOMyH.^rilluorome^ 

tanel 
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Ihe residue obtained purified by ftin layer chromatoo«phy (eluetrt: chlorotorm: methanols 9: 1) « S«« «he 1«) 
diastereomer mixtures. Moreo«r. the mixture v« puriied by high pertormancel.qmd '^'"'^IW^ (^"^f " ^ 
nd: v«ter- 88: 12. flow rate: 8.0 irt ftninute) to give the sitqecl oily substance (9.8 mg) ol $7A munutes at retention 
time and the subject oily substance (9.8 mg) of 71 .6 minutes at retenlian lime. 

WorKMg example 70: (S)-2-Airtno-4-(4-ocly^)henyObutanol 

The oily substance (20 mg) of 67.8 minutes at retention time obtained in worWng example 69 was. under a nitrogen 
atJ^jSiSSSlnaMMsolution Of sodium m«^ 

SeSlure was relluxed under heattng lor 20 l»urs. 1>« reaction mixture was dMed wrth •«*;«»«J2fa 2JS2 
extracted with chloroK)rm.Theo,ganic«ayefwaswasl«d^asatualed«,ue^ 

and dried over anhydrous sodium suHate. The solvert was concentrated under reduced P^'* "T^*"*;^ 
o^ned MS purified by thin layer chromatography (eluent: chloroform: metharwl* T: 1) » give the subject compound 
(5.S mg) as a wHte w&x-OKe sold, melting at 54-57»a (ab**- *O.Si (c-1^. cHorotorm) 

Wbrt<ing exanvie 71 : (R)-2-Amlno-4-{4-oclylphenyl)butanol 

The oOy substance (20 mg) of 71.6 mlruites at retention time obtained in worWng example 69 r*^*" 
atmoSSldtoolvedJnaaSrtsolution of sodium methoxi^ 

Surevwis refluxed urterhoaBng lor 20 houw. The reaction mixture ^ dauted wrth .ce-water (10 mO and 
r^r^r^STThec^an^^jecw-^ 

(5.6 mg) as a white wax-like solid, melting at 54.57-0. [ah^^ 0.81 (c.1.73. cHorofomn) 

* VVbrWno example 72: 3-Acetamido-3-acetyloxymethyl-5-(4-heplyloxyphenyl)pcntyl acelale 
(1) 2-p.(4-HeptyloxyphenyOethyIl-2-terW3Ulytfphenyl6ilyloxyethylmalonic acid diethyl tster 

2itSlf2 (nWS^^ettS^ used togivethesut^eet compound ..sa pale yettow-green «l. 

RJ value: 0.47 (ethyl acetate: hexane^ 1:9) » , . . «li . i •» < u,\ i »•» i ^e «H. m> 1 74 t2H oulnl. 

» ^H-NMR(CDa3) B : 0 «7 OH t J-7.1Hz). 1.00 (9H. J-^i^>-J^ 

i»«5qHzi 2 10-2.15 f2H m) 2.28-2.36 (4H, m). 3.65 (2H. t J«7.1H2). 3.90 (2H.t. J»«.9H2). 4.07 tZM. oq.J-iw^ 
7?|:Jm.12 SkS 6^76 (2H. d. J=8.8Hr). 6.95 (2H. d. J-8.8HZ). 7.32-7.41 (6H. m). 7.62-7.64 

3072. 3049. 3030. 2957. 2932. 2859. 1733. 1512. 1244. 1178. 1112. 1030. 825. 741. 703 cmf^ 
40 IWlS(Ei): 603KM-l-Bu)T. 227. 199. 173. 107 

I 

(2) 2-Ethoxycarbonyt-242-<«-heptytQxypheny1)ethylh*«>n»'»etone 

To a solution of 2.{2K44,eptyloxyphenyl)ethyO-2-tert-butyldiphenyl»llylpxyeth^ acid diethyl ester (♦M 9) 
« tetra^roW ?4M .S. und^to^'na. ^ ^solution of tetrebutylammmonlumfluo*ei^ 

weTSopwise a^ed arid the mixture was stirred at room temperature fcr 4 ho«ra 'J^T JJ^Jj^^S 
water(500 ml) was added thereto and the mixture was extracted with ei^ acetate. Tl.e e»iyt "^^r^nS 
Xa Suirated brine, dried «er anhydrous «-ium su»ate and the 

was purified by silica gel chromatogiaphy(eluent; ethyl acetate: hexane- 15: 85) to giwe the subiecl compound p7.8g) 
so asaootorlassoiL 

I )tuu,\on9 dcM Ja13 7 11 7. 4,9H2). 2.24 (IH. eft, J»12.a 8.8H2), 2.37 (1H. ddd. J=13.7» ii /. 

UhuISst^^^^ 42Z (2K dq. 7.1Ht). 4.33 (2H. dd. J»a8. 55Hl). 6.80 (2H. d. J.8.8H1). 7.07 (2H. d. 

J»8.8Hr) : 
IR(n8at):2929.2a59. 1774. 1735. 1513, 1244. 1176. 1031. 827 cm^ 
MS(EO:376(tin.218.l20 
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(3) 2*p-(4*HeptytOKyphenyl)athyq^rtnftyrdactone^K»rb^ 

To a solution of 2-elho)qrcait»ny|.2^2-(44ieptyloxyphenyl)ethyljT^ (2^-7 O) acetone (300 ni) 

under ice-oooBno. a 0.25M aqueous sodium hydroxide solulton (295 ml) was added and the mixture was stirred tor 5 
minutes. The solvent was distilled away, water (300 ml) was added thereto and the mixture was extracted with ethyl ace- 
tate. The ethyl acetate layer was washed with a saturated brine, dried over anhydrous sodium sulfate and the solvent 
was distilled away to give the subject compound (27.5 g) as a white amorphous. 

Rf value: 0.68 (ethyl acetate: hexane: acetic acido 49: 49: 2) . . . 

^H.NMR(C0Cl3) 6 ; 0.87 (3H. t. J-6.8Hz). 1,28-1 .34 (6K m). 1.38-1.44 (2H "^J; 1;74 (^K 
2.10 (1H. m). 2.16-2.40 (2a m). 2.52-2.59 (1H. m). 2.66-2.74 (1H. m). 2.78-2.83 (1H. m). 3.90 (2H. t J«6.8Hz). 
4.33-4.43 (2H. m). 6.80 (2H, d. J=8.BHz). 7.07 (2H. d. J=8.8H2) 
IR(neat): 3083. 2935, 2857. 2595. 1767, 1 723. 1514, 1247. 1 162. 1025. 826 cm'^ 
MS(EI): 348(M^). 304. 218. 121. 107. 66 

(4) 2-[2-(4-Heptyloxypher^)etliyQ-2-methoxycart»nylarnlnonrtetyrdactm^ 

In worWng example 1 (3). 2-(2-(4^eptytoxyphenyl)ethyi)-rbutyrolactone-2<arboxylic acid instead of potassium 2- 
ethoxycaft>onyl-2 methy|.4.(4.ben2yloxyphenyl)butanoate was used to give the 8U)Ject compound as a yellowish od. 

so 

Rf value: 0.1 1 (ethyl aceUte: hexane •1:4) . . e «u v , 

^H-NMRfCOaa) 8 : 0.87 {3H, t. J-8.8H2). 1.28-1.34 (6H. m). 1.38-1.44 (2H. m). 1.74 (2H, qwnt, J-6.9H2). 1.94- 
2^0K m^ m). 2.50.2.^4 (IH. m). 2.64 (2H. t. J.8.6Hz). 2.67-2.75 (IH. m) 3.65 (3H b^s). 3.90 

(2K t J^6-9Hz). 4.25 (IH. dt. J«9.3. 7.1H2), 4.47 (IH. br.t. J-9.3Hz). 5.22 (IH. br.s). 6.80 (2H. d. Jn8.8Hx). 7.05 

^ IR(riwir3M^3^^ 2932. 2859. 1771. 1733. 1613.1506, 1456. 1381. 1254. 1030. 828, 781 cm * 
MS(FAB. positWe): 378l(M+H)*l 

(5) 3-Acetyloxymethyl-5^4-heptyloxyphenyl)-3-methoxycaibonylaminopen^^ acetate 

2- (2-(44<eptytoxyphenyOethyiI-2-methaxycart>onylaminon^yroM was used in the same manner as woric- 
ing exan^le 8 (1) to give the suk^ect compound as white crystals, melting at 75-76*C. 

Rf value: 0.35 (ethyl acetate: hexane- 3: 7) «u x < 1^ 

as 5.NMR(CDCl3) 6 : 0.87 (3H, t J=a8H2), 1.28-1.34 (6H. m). 1.38-1.44 (2H. m). 1.74 (2H qu.nt^J=6.^^^ 1^^' 
2 00 5h rS 2 02 (3H. s), 2.M (3H. s). 2.13 (2H. t. J^.BHi). 2.52 (2H, dd. J-ip.7. 6.4H«). 3.62 (3M. br.S) 3.90 
PH t jAz , 4. 16 {2H. t. J.8.8^4). 4.25 (2H. s). 4,83 (IH. br.s). 6.79 (2K d. J^.3Hz). 7.04 (2H. d. J^.SHz) 
IR(rieal): 3359. 2933. 2859. 1733. 1717, 1699. 1538. 1471. 1368. 1224. 1089. 1045, 826, 781 cm 
MS(eO: 485(M^, 433, 330, 205, 107 

40 

(6) 3-Acelamldo-3-aoetytoxymethyl-5-(4-heptyloxyphenyl)pentyt acetate 

3- Acelyloxymethy^5K4-heptyloxyphenyl)-3-me1h«ycartx>nylamino^^ acetate was used In the same manner 
as working example 6 (2) to give the su^ecl compound as a colorless oil. 

Rf value: 0.23 (ethyl acetate: hexane- 2: 3) . . . ,^,u. . - ,^ 1 e au.\ 1 as 

1H-NMR(CDCl3) 6 : 0i>7(3H. t. J-6.9Hz). 1.26-1.34 (6H. m). 1.40-1.44 (2H. m). 1.74 (2H. qu.nt J-MHf)- 
(3H. s). 2.02 (3H. s). 2.032.06 (2H, m). 2.08 (3H. s). 2.19 (2H. t J«6.9H«). 2.51 (2H. m), 3.90 (2H. t J-6.8H8). 4.15 
(2H. t, J=6.9Hr). 4.30 (2H, s), 5.54 (1 H. br.s), 6.79 {2H. d, J.8.8Hz). 7.05 (2H, d. J-8.8H2) 
50 IR(neat): 3308. 3073, 2932, 2860, 1739. 1733, 1662. 1514. 1369. 1244. 1039, 826 cm* 

MS(Ef): 449(M*), 330. 218. 171. Ill 

Worldng ocanple 73: 2-Amino-2-|2-(4-heptyloxyphenyOothyllbutane-1, 4Kliol 

55 3-/^elamido.3-aceiylaxymethyl-5-(4.heptytaxyph€nyl)pent^ acetate (10.0 g) obtaned in working example 72 was 
dissolved in tetrahydiofuran (50 ml) and methanol (SO ml), a 2M aqueous lithium hydroxide solution W ml) ^^dded 
thereto and the ntfxlure was refhjxed under heating tor2 hours while stirring. The solvent was drstlled away. wator(200 
ml) was added thereto and the mixture was extracted with ethyl aetata The ethyl acetate l^er was washed with a sat- 
urated brine, dried over anhydrous sodium sulfate and the solvent was distilled awi^r. Tlie pcywder obtained was recrys- 
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tallUed from ethyl acetate and hexane to give the Bu«ect compound (6.71 g) as white crystals. meHing al 64^'C. 

Rf value: 0.23 (chloroform: methanol- 4: 1) - . * * • 

"SMS(DMsU)6:0.86(3H.tJ-6.8H,).1^6.1.38(8H m) 1.4^^^^^ 

ZA7 (2H. m). 3.19 (2H. br. s). 3.54 {2H. t J=6.6Hj). 3.88 (2H. t J=6^. 4^ (1H. br.8). 6.79 (2K d. 
?^KBO: 33©i?SBft 3068. 2927. 2858. 2673. 1612. 1575. 1513. 1468. 1242. 1066. 1044. 831. 798 en,-' 



10 


Elemental analysis 




Calculated 


C; 70.55. 


H; 10.28. 


N;4.33 




Found 


C; 70.42. 


H; 10.47, 


N; 4.26 



19 



29 



2S 
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Working example 74: 2.Arfin»44Ujoro-242-(4.hcpMoxyphenyOethyllbutand hydrochloride 

(1) 4-[2-(4-HeptyioxyphenyOethyn-4-(2^iydro)v©thyn-2Hwelhyl-2-oxa«^ 

To a solution of 2-amino-2i2.(4-heptyloxyphenyl)ethyllbutane.1. 4<fiol (0.50 g) obtained in wortdng 
dim^^jS^^^^ N N JllBC^S^yle^^^^ (0 88 g) and triethyl orih««late(1.10 g) ^^^^ JJ^ 

nSrSSed an 1 S'C tor 2.5 hours. Water (300 ml) was added thereto and the mixture ^'^^^f*^^ 

^/elS^ietete la/er was washed with a 1 M hydrodiloric add. a saturated aqueous sodium hydroganM^ 
SS^aS aSi:^^^^^ and dried over anh^ous sodium ^"^^ta Th^^ 

Sie^T^pSiSil by silica gel column chromatography (eluent: chloroform: methanol- 97: 3) to give the 
eubiect oorrpound (1.66 g) as a yiellowish oil. 

d. J=8.6HI) 4.14 (1H. d. J-8.6H2). 6.79 (2K t. J=«-^*)'J^<2"u*;':f 
IR(neal): 3348. 2927. 2858. 1669. 1515. 1387. 1248. 1039. 992. 825. 751 cm 
MS{eO:347(Wr).205.129 

{2)4.(2-FluoroethyO-4-{2K4'hep«yloxyphenyOemy1h2-methyl-2-oxazd 

1 99 (3H 6) 2 00 (2H. ddt. J-25.3. 6.6, 2.4Hr). 2.47-2.57 (2K rn). 3.80 (2H. t. J-« «^>' * JT: J"***")' 

Sh." d! J-JiS). 4.5^ (2K ddt J^7.3. 2.3. 5.9Hx). 6.79 12H. d. J=8.eH*). 7.06 (2H. d. J-8.8H») 
in(neaq: 2931. 2859. 1674. 1514, 1243. 992. 825 em' 
MS(EI): 349 (NH. 131.89 

(3) ^.Alrtno•4^luoro-^^?^44^ept»taxyphenyOelhy^buU^ hydfoehlofldo 

TO a solution of 4^2-fluoroethyO-4-I2K4.heptyl««yphenyl)«»vn-2H^ 
coneentmted fv»rochloric add (3 ml) was added and the mixture was " 
The solvent was distilled away arxJ the residue obtained was recrystallaed torn elhyl acetate and hexane to give ma 
sui)jecl eonpound (140 mg) as white crystels. meltinQ at 126-127»C 
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Rf value: 0.47 (chloroform: methanols 4: 1) 

^H-NMR(DMSO<ifi)B:0.86(3K t J=6.8Hz). 1.26-1 .3B(8Km). 1.67 (2H. quint. J«6.8Hr). 1.76-1,80 (2Km). 2.04 
(2H dt Jo26.9. 5.9HJ). 2.51-2.54 (2H. m). 3.51 (2H. d. MAHi). 3.69 {2H. t. J«6.8H«). 4,64 (2H. dt. J«47.3. 
5.9H2). 5.57 (1H, t Jo4.8H2). 6.83 (2H. d. J-8.5H2). 7.09 (2H. d. J.8.5Hz). 8.00 (3H. br.S) 
IR(K&): 3447, 3265. 3029. 2942. 2857, 2598. 1614. 1515. 1247. 1045. 828 cm ' 
MS(EI): 325(M^). 294. 205. 107 





Elemental analysis 


10 


Calculated 


C: 63.05. 


H; 9.19. 


N: 3.87 




Found 


C: 62.68. 


H; 9^5. 


N.3,81 



9$ 



90 



25 



90 
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WorMng exanple 75: 2.Amino-4.chloro-2H2-{4-heptyloxyphenyOelhyllbutaTO^ hydrochloride 

(1) 4-(2-Chloroethyl)-4-(2-(4-heptyloKyphBrTyl)ethyn-2-methyl-2-oxa20^ 

To a solution of 4^2K4-heptyloxyphenyOethylH-(2-hydroxyethyl).2-mothyl^«axon (300 ml) obtainod in work- 
ing example 74 <1) In methylene chlofide (15 ml), tr^menylphosphlne (270 mg) and N-chlorocucdnimide (13B mg) were 
added and the mixture was rafluxed under heating fbr 20 minutes while stirring. A 5% aqueous sodaim hydrogen«r- 
tsonate solution (50 ml) was added thereto and the mixture was extracted wHh methylene chloride. The "Ethy lene chlo- 
ride layer was washed with a saturated brine and dried over anhydrous-sodium sulfate. The solvent was distilled away 
and the residue obtained was purified by sBica gel chromatography (eluent: ethyl acetate: hexane- 1 : 4) to gnre the sub- 
ject compound (190 mg) as a colorless oil. 

Rf value: 0.58 (ethyl acetate: hexanea 3: 7) . . ,^ ^ /#»u 

^H-NMR(COCl3)6 :0.87 (3K t. J06.9H2). 1.28-134 (6H. m), 1.38-1.44 {2H. m). l-70'l-77 (2H. n^. 1.^^^ 

m) 1 98 (3H, s). 2.03 (1H. ddd. J=13.7. 9.3. S.BHr). 2.14 (1K ddd. J=16.1. 9.8. 6.3Hr>. 2.43-2.55 (2H, m). 3.49- 

3.59 (2H, m). 3.90 (2K t. J=6.6Hz). 4.04 (2H, s). 6.79 (2H, d. J»8.8Hz). 7 05 (2H. d. J-B.8H2) 

IR(neal): 3030. 2927, 2860. 1674. 1515. 1471. 1386, 1243. 992, 824 cm'' 

MS(ef): 367[(M+2)1. 365(M*). 147. 120. 107 

(2) 2.Amino^HWoro-242-(4^eptyloxyphenyl)elhyqbulanol hydrochloride 

4-(2-ChIoroethyl)-4H2-(4-heptyloxyphenyl)cthylJ-2-methyl-2-oxa2onne was used in the same manner as wortdng 
exan^e 74 (3) to give the subject conpound as a pale yellow amorphous. 

Rfvalue: 0.65 (cWorotorm: methanols 4:1) , 

tH.NMR(0MSO^d 8 : 0.86 {3H. t J=6.8H2). 1 .26-1 .38 (8H. m). 1 .67 (2H quint J«=^.9Hx). K 

2.13 (2H. m). 2,5<?2.55 (2H. m), 3.50 (2H, d, J-4.9H2). 3.74 (2H. t. J-S.aHj). 3.89 (2H. t. J«6.9Hz). 5.59 (IH. t 

J«4.9H«). 6.83 (2H, d. J«8.6H2). 7.12 (2H, d. J»8.6Hz). 8.12 (3H. br s) 

IR(KBr): 3443. 3318. 3036. 2933, 2860. 2587. 1614. 1515. 1244. 1044. 824. 728. 660 cm' 

MS(E1): 305. 288. 246. 107 





Elemental analysis 


50 


Calculated 


C: 60.31. 


H: 8.79. 


N:3.70 




Found 


C: 60.00. 


H: 9.01. 


N:3.6e 



SOCIO: 4EP_077»nA1J.» 
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Wbrking example 76: 2-Airtno-1-<4-hep<yloxyphenyl)-2-(2-meth^ hydrocWor ide 

(1) 2-|2-(4-HeptylOKyphenyOethyQ-2*(2Hrn0thy)prQpyl)ra^ add diethyl 0Sier 

5 In working exairple 1 (1 ). IsobutylmaJonIc add diethyJ ester instead of methylmalonic acid diethyl esler. and 2-(4- 
heptyloxyphenyOelhyl iodide obtained In ^wwWng example 27 (2) instead of 2-(4-beniyIoxyphenyl) ethyl iodide were 
used to give the subject oompourtd as a yelUMvish oil. 

Rf value: 0.58 (ethyl acetate: hexane« 1:9) 
10 ^H-NMR(COaa) 6 : 0.87 (3H, t. J-6.6Hz). 0.88 (6H. d, J»6.4Hz). 1.24 (6K t J-7.3Hz), 1^8>1.34 (6K m), 1.38- 
1 44 (2H. m). 1 .66 (1 H. m). 1 .72 (2H. quint. J«6.8Hz). 1.94 (2H. d. MAHl), 2.14-2.19 (2K m). 2.37-2.42 (2H. m). 
3.90 (2H. t J»6.8H2). 4.16 (4H. dq. J-1.2. 7.3H2). 6.79 (2H. d. J.8.6H2). 7.05 (2H. d. J»8.6Hz) 
IR(neat): 2957. 2933. 2871. 1731,1513, 1240. 1178. 1029, 826 cm" ^ 
MS(EI}: 434(M'^. 315, 218, 173 



IS 



20 



(2) 2-Ethoxycart»nyl-2H2K4-heplyloxyphenyOelhyQ-4-melhylp add 

2^^K44^eptyloxyphenyOe^hy1J-^-(2-met^v^propyOn^«lonic add diethyl ester was used in the same manner as ¥W)fk- 
ing exan^e 26 (5) to give the subject compound as a yellowish oil. 

Rf value: 0.70 (ethyl acetate: hoxano: acetic add» 49: 49: 2) 
^H-NMRCCDOa) 5 : 0.83 (3H, d, J=6.8H2). 0.87 (3H. t J«6.9Hz), 0.87 (3K d. J«6.3Hx). 1.28-1.36 (6H. m), 1.31 
(3H tJ.7 4Hz).1.38-1.43(2H.m), 1.57 (IK m),1.74(2K quint J=6SH2). 1.83 (1H.dd.J»14.2. 6.6Hz). 2.03(1H^ 
dd. 'j-14,2. 6.8H2). 2.07-2.13 (1 H. m). 2.22-2.33 (2H. m). 2.50-2.55 (1 H. m). 3.89 (2H. t. J»6.9H2), 4^20 (2K dq. 
2S Jii3.5. 7.4H«). 6.78 (2H/d, Ji8:8H2). 7.00 (2H. d^^^^^ ' 
IR(naa«: 2959. 2932. 2872. 1733. 1714. 1512. 1243, 1178. 1051. 827 cm"^ 
MS(ei): 406(M*). 218. 120. 107 

(3) Ethyl 2-{2-{4-heptyloxyphenyl)ethyO-2-methoxycarbonylantino^-methylpentanoale 

^ In working example 1 (3). 2-ethoxycarbonyl-2-[2-(4.heplyloxyphenyl)ethyQ-4:methylperi^ add instead of 
potassium 2-ethaxycafbonyl 2-methyl-4.(4-benzyloxyphenyI)butanoate was used to give the subjecl compound as a 
yellowish oil. 

$5 Rf value: 0.36 (ethyl acetate: hexanea 1:9) ^ «*. 

'H.NMR(C0a3) 6 : 0.76 (3H, d. J-6.9Hz). 0.87 (3K t. J.6.4HZ), 0.87 (3H. d. J^.3Hte), 1.28 (3H, t >7.3Hi) 1-^ 

1.34 (6H m), 1 39-1.41 (1H. m). 1.6M.66 (IK m). 1.73 (2H. quint. J=6.8Hz), 1.95-1.98 (IK m). 

m) 2.35 (1H. dd. J3l3.7. 5.2H2). 2.47-2.54 (IK m). 2.65 (1H. m). 3 63 (3K s). 3.89 (3K t J«6.8H2). 4.15 (2K q. 

J»7.3H2), 5.92 (IK 8). 6.76 (2K d. J- 8.8H2), 7,00 (2H, d, J.8.8Hz) 
40 IR(neat): 3424, 2958. 2935, 2871. 1733, 1506, 1237, 1178. 1086, 1046, 829 cm'^ 

M$(EI): 435(M*). 217, 1 71 . 107 

(4) 2-Amino-4-(4-hepty1oxyphenyl)-2-(2-methy»propyl)buta^ hydrochloride 

«ff Ethyl 2-t2-(4-heptylaKyphenyl)ethyO-2-methoxycaiborTylamino-4HT^ was used in the same manners 

as worWng example 2$ (7) and then worldng example 1 (7) to give the subject compound aa a yeOow amorphous. 

Rf value: 0.56 (chlorotonn: nr«thanol- 4: 1) . . - . ^ . « «lj ^ ^ 

'H-NMR(DMSad6) B : 0.86 (3H. t. J»6.8Hz). 0.94 (6H, d. J=6.3Hz). 1.26-1.38 (8H. m). 1.52 (2H. d. J=«5.3Hz). 1.67 
50 (2H. quint J.6.9H*). 1,75-1.79 (3K m), 2.49-2.53 (2H. m). 3.48 {2K bf-s), 3.90 (2H. t, J«6.4H2). 5.49 (IK t, 
J«4.4H»). 6.83 (2K d. J-B.8Hz). 7.09 {2K dl Ja8.8H2). 7.88 (3K br.s) 
IR(KBr): 3468. 3378. 3252. 2952. 2924. 2871. 2634. 1614. 1514, 1244. 1044, 825 cm ' 
MS(EO: 335(M4.). 304. 205, 107 

55 Working exanple 77: 2-Acetamkto-2-I2-(4'CCtanoytphenyOethyl]pentyt acetata 

(1) 2,-{2-PhenylBthyl)-2-propylmalonic add diethyl ester 

In worWng exanple 1 (1). propytmalonic acid diethyl ester instead of methylmalonic add diethyl ester, and phene- 
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thyl bromide instead of 2-{4-ben2yla)typhenyl)ethyl iodide were used to give the aibiect compound as a oolof less oil. 

Rf value: 0.53 (ethyl acetate: hexane= 1:9) . ^ ^ ^ « « 

'H-NMR(C0Cl3) 6 : 0.92 (3H. t. J=7.3Hr). 1.19-1.22 (2H. m). 1.24 (6H, t. J«7.2H2). 1.90-1.94 (2H. m). Z14-2.19 
{2H m). 2-46-2.50 (2H, m), 4.17 (4H. q. J=7.2Hx). 7.15-7.18 (3H. m). 7.24-7.28 (2H, m) 
IR(neat): 3064, 3029. 2965. 2875. 1 733, 1455. 1238. 121 1 . 1 1 80. 1031 . 750. 700 cm'^ 
MS(EI): 307[M+in. 202, 173, 91 

(2) 2-Eihoxycaibonyl-2-(2-phenytethyl)pentanoic add 

2-(2 Phcriy«elhyl)'2 propylmalonic acid diethyl ester was used in the same manner as worWg example 26 (5) to give 
the subject compound as a yeUowish oil. 

Rf value: 0.68 (ethyl acetete: hexane: acetic acld= 49: 49: 2) . . . . ^ « oc ^ 

^H.NMR(CDa3) 6 : 0 89 (3H. t, J=7.3Hi). 1.14-1.19 (1H, m). 1.30 (3H, 1. J=7.3Hz), 1.42 (1M, m). 1.85 (1H, dt, 
J=49 127Hz) 1.96(1KdtJ=5.4. 12.2Hz). i16 (1H. dt J=5.4. 12.6H2). 2.30 (1H. dU J=4.9. 12.5Hz). 2.41 (1H. 
dt. J-S.4. 12.2Hr). 2.59 (1H. dt. J»5.4. 12.6Hz). 4.20 (2H. dq. J»10.7, 7.3Hz). 7,11-7.27 (5H. m) 
IR(neat): 3485, 3159. 3029. 2965, 2876. 2629. 1733, 1717. 1455. 1236. 747. 700 cm'^ 
MS(EI): 27e(Hr), 174. 145. 127. 91 

(3) Ethyl 2«methoxycaibonylamino-2-(2'phenyle»iyOpentanoate 

In working example 1 (3). 2.ethoxycafbony|.2-(2-phenylemyOpentanoic acid instead of potass.um 2-ethO)(ycartx>. 
nyl-2-methyl-4-(4-benzyloxyphenyl)bi;tanoatB was used to give the sublect compound as a yellowish oB. 

Rf value: 0.42 (ethyl acetate: hexane= 1:9) ,^ v ^ ^» <, 

'H-NMR(CDCU) B : 0B6 (3H. t. J=7.4Hz). 0.96-1.04 {1H, m). 1.27 (3H. t. J=.7.3H2). 1.28-1.37 (1H. m). 1.e5-1.72 
(1H. m). 2.01-2.09 (1H. m). 2.25-2.32 (2H. m). 2.56 2.63 (IH. m). 2.69 (1H. m). 3.63 (3H. m). 4.09-4.21 {2H. m), 

W^t^Sm 30w!w^^^ 2874, 1720. 1508. 1375. 1341. 1235. 1032. 748. 700 cm'^ 

MS(EI): 30B[(M^1)1. 234, 203. 157. 91 

(4) 2-Acetamido-2'(2-pheny1ethyl)pentyl acetate 

Ethyl 2-methoxycarbonylamino-2-(2.phenylcthyOpentanoate was used in the same "^^^^^I^m^JS^IISI! 
26 (7). wortdng example 28 (5) and then working exan^e 34 (5) to give the sid^ect compound as wWte cryetab. melting 
at74-76"C, 

Rf value: 0.37 (ethyl acetate: hexane= 2: 3) 

'H-NMR(COaa) B : 0.92 (3H. t. J»7.1Hz). 1.22-1.34 (2H. m). 1.65-1.81 (2H. m), 1.91 (3K s). 1.94-2.04 (1H. m) 
2.07 {3H. $). 2.09-2.15 (IH. m). 2.55 (2H. t. J«8.6Hz). 4.2B (1H. d, J-11.2Hz). 4.31 (1H. d. J=11.2Hz). 5.22 (1H. 
br.s). 7.15-7.21 (3H, m), 7.24-7.27 (2H, m) . 
IR(neat): 3313. 3064. 3028, 2961, 2935. 2874, 1733. 1652. 1558, 1455. 1372, 1231. 1042, 750, 699 cm 
MS(EI):29t(M+). 218. 176, 127.91 . 

(5) 2-Acetamido-2-t2-(4-octanoylphBnyl)Bthyf]pentyl acetate 

In working exaiTple34 (6). 2-acetamido-2-(2-phenylelhyl)pentyl acetate instead of 2-acBlamido-2-melhyl-4-phenyl- 
butyl acetate was used to give the subject compound as a yellowish oil. 

Rf value: 0.36 (ethyl acetate: hexane. 2: 3) ^^.ou 
'H.NMR(CDa3) 6 : 0.86 (3H. t. J»B.9Hz). 0.92 (3H, t Jo7.3H2). 1.26-1.34 (10H. m), 1.66-1 74 <pM- 
S). 1.96-2.00 (IH. m). 2.08 (3H. S), 2.11-2.18 (IH. m). 2.59 (2H. t. J»8.5Hz). 2.90 (2H. I, J=7.6H«). 4.26 (IH. d. 
Jol 1.7Hz). 4.30 (IH, d. J«1 1.7HZ). 5.27 (1H. 6), 7.24 (2H. d. J»8.3Hl). 7.85 (2H. d. J-8.3Hz) 
IR(neat): 3585. 3321. 3218. 3070. 2956. 2936. 2857. 1739. 1674. 1652. 1538. 1455. 1372. 1228. 1042. 724 cm 
MS(EO: 471(M^, 302. 127, 99 
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WorKing exanple 78: 2-Arriiio-2H2K4-ortanoylphBriyl)ethyqpentaM 



10 



2-Aeetamido-2H2-(4-oetenoylphenyDe«iynpent/l acetate (374.5 mg) obttned In ^,^-09 eample 77 
hvdroxidemonohydrate (376 mg) were dissolved In methanol (4.5 mg). tetrahydrafuran (3 ml) ""^ (*5 "^f S 
uS^Sure waVrelluxed under heating tor 3 hours while rtrring. The mixture was diluted with water (JiO «rt) wd 
^l^^d^^Trtlilec^te Th^ elhyl wetate layer was dried over anhydrous sodium euHate. the sotvertwasdsblled 
STeS^ISi^S^^ Sf^llsodfrom hexane and ethyl aeetatetogive the eU^eet compound 
(45 mg) as white crystals; melting at 62-63*0, 

Rf value: 0.34 (chloroform: methanols 4: 1) ^\ o rau • 

5h.NMR(CDCI3) 5 : 0.88 (3H t. J^.9Hr). 0.96 (3H. t. ^'^'^^l^^l ^l^Al^'l^^^ EelS)* 
J=8.8HJ): 2.93 (t2H. t. J»6.8H2). 3.39 (2K Jgem-lO.THz), 757 (2H. d. Ja8.3H2), 7^ {?H.p. J-8.3HZ) 
IR(KBr): 2957, 2927. 2851. 1679. 1607 cm*^ 
MS(EI):333(rr),3a2 



15 





Elemental analysis 




Calculated 


C; 75.63. 


H: 10.58. 


N;4.20 


SO 


Found 


0:76.49, 


H; 10.73. 


N; 4.07 



». WtoWng exar»*)le79:2-Acelamido^H244-{1-hydroxyoclyl)phenyOe^ 

T« o »d.riion of 2.aeBlan*do-2-I2.(4-oclanoylphenyl)ethyllpenty1 acetate (2.0 g) obtained in worWng example 77 In 
^ ^^^^^ZS^S^^^^^^ the mixture was stirred at ^m'ST: 

ent: chtoroform: methanol. 19: 1 ) to give the sut«ect compound as a yellowish «l. 
as Rfvahie: 0.38 (chloroterm:nfwthanol= 19:1) ,oe.i-iftMi>u i 67-1 76{4a nA. 1.92(3H. 

£l1 2hi) IbUIH m) 5.22 (1H br.s). 7.14(2H.d. J=8.3H2). 7.23 (2H. d. J=8.3H2) 
49 MS{EI): 401[(M-H2O)-T. 342. 201, 127, 99 

Working example BO: 2.Amino.2-[2-l4-(l-hydroxyoctyl)phenyllethyllpenlanol %mvM 

2 Acetamido-2-r244-(1-hydroxyoctynphervaothy1]pentyl acetate (360mrt obtained in w^^ "tT*^! ^ 

5wS,andthe^Lurewasrelluxedunderhaati„0tpranhou^^^ 

rrdl was added thereto and the mixture was extracted with ethyl acetate The elhyl acetate layer "^^^^^J^fZL 

!SXS1rl2«Jr^roi« 

mg) as a yollcwrish d. 

?i N^cS^s'^pl^t?^^^ (3K t J=6.SH.). 1.23.1.46 (14H. ni). 1.52-1.78 (4H. m) 2.07 (4H. 

IR(nUl): 3354. 3018, 2931. 2859. 1589. 1514. 1464. 1050. 755 cm ' 
59 MS(EI):335(M*).304 
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Elemental analysis 




Calculated 


C: 74.18, 


H; 11.12. 


N; 4.12 


5 


Found 


C: 73.93, 


H: 11.23. 


N; 4.03 



15 



2Q 



10 

Working exanple 81: 2-Acetainido-2-(2-(4-octylphenyl)ethyqpentyl acetate 

2.AcetamWo-2-[2.{4-octanoylphenyO€thyilpeniyl acetate (696.2 mg) was subjected to reduction m the same man- 
ner as worKIng exanple 2 (7) to give the subject compound (365 5 mg) as a cotorless oily subrtance. 

Rf value: 0.20 (ethyl acetate: hexaneo 1:2) 

^H.NMR(CDCl3) 6 : 0.88 (3H. t. J«6.8Hz). 0.93 (3H t. J»7.4H2), 1.28 (12H. m). 1.56 (2H. m). 1.92 (3K s) 1.93 
{1H. m>. 2.09 {3H. s). 2.10 (1H. m). 2.53 (2K I J-8.6H«). 2.55 (2H. t. J-8.6H*). 4.32 (2H, 2d. Jgem-1 1.6H«). 5.22 
(1H.br.8).7.08(4H.s) 

IR(neat): 3307, 2927. 2856. 1747, 1662 cm'^ 

Working exanple 82: 2 Amino-2-(2-(4-oclytphenyOstNyllpentanot 

2-Acetamido-2 l2 (4-octylphenyi)elhyllpentyl acetate (341.1 mg) was subjected to hydrolysis in the same manner 
2S as working example 2 (8) to ghre the subject compound (240 m 

Rf value: 0.58 (chlcroform: methanol^ 4: 1) . , - ^„ > « e« 

iH-NMR(COCIa) 6 : 0.88 (3H. t. J=6.eH2). 0.95 (3H. t. J=6.9H«). 1.32 (14H, m). 1 .45 (IK m). 1.60 (6H. m), 2.56 
(4H. t. J=.8.1Hz). 3.36 (2H. s). 7.09 C4H. s) 
30 IR(neal): 3348. 2927. 2855, 1 588, 151 4 cm'^ 

Working exanpte 83: 2-Amino-5-(4-hexyloxyphenyl)pentanol hydrochtoride 

2-Acetamido-5-(4.hexyloxyphenyl)pentanol (0.32 g) obtained in working example 18 was dissolved In a imed sol- 
as ventof methanoKwaterd: i.20ml).lithiurnhydroxWemonohydrate{0.13 9) w«ad^^ 

stirred at 60-C for 10 houre. Icewater waspoured into the reaction mixture, the mixture was extmcted w^th e<Jyl acetate 
and the oroanlc layer was dried over ar*iydrous sodium sulfate. The solvent was distilled away and the owteh 
substance obtained was dissolved In 30% hydrochloric add-methanol. The solution was concentrated ^^^^^f^ 
pressure to give a pale yellow powder. TWs was recrystallized from a mixed solvent of ethyl aoetate^nethanol to give 
40 the subject confound (Q.25g) as white crystals, melting at 15B-I59'a 

Rf value: 0.3 (chloroform: methanols 5: 1) v u 

iH.NMR(400MHz, DMSOsie) 5 : 0.88 (3H. t, J-aaHz), 1.30-1.72 (12H, m). 2.57 (2H, m). 3;0? (1H. m), 3.46 (1K 
m). 3.57 (1H. m). 3,90 (2H. t. J«6.3Hz). 5.25 (1H. t. J»4.8H2). 6.82 (2K d. J=8.3Hz). 7.09 (2H. d. J=^.3Hi). 7.73 

45 (3H. 6) 

IR(KBr): 3221, 2933. 1514, 1246. 1655 cm'' 
MS(EI):279(rr) 



50 


Elemental analysis 




Calculated 


C; 64.64, 


H:9.57. 


N;4.43 




Found 


C; 64.42. 


H: 9.70, 


N:4.39 
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acetate to give the subject compound (0.18 g), melting at 205-2ld''C (decomposition). 
Rf value: 0.2 (chlorofbrm: methanola 8: 1) 

^H-NMR(400MHz, DMSO-de) * • 0.86 (3H, t, J=8H2). 1.20-1.80 (12H. m). 2.50-2.57 (2H. m). 2.97-3.08 (1H. m). 
5 3.30-3.50 (2H. m). 3.50-3.62 (1H. m). 3.69 (2K I J«8Hz). 5.20-5.30 (IH. m). 6.83 (2H. t Js8Hz). 7.09 (2H. t. 

J*8Hz).7.77(3H.bs) 

IR(KBr): 3221. 2925. 1580. 1242. 1056 cm'^ 
MS(EI): 279(M^ 



Elemental analysis 


Calculated 
Found 


C: 64.64. 
C: 64.56. 


H; 9.57. 
H;9.73. 


N; 4.44 
N:4.30 



WorWng exanple 85: 2-Amlno-2-{2-(4-(1-acetamldooctyl)phenyllethyllpentanol 

so 

(1) 2-Acetamido-2-[2-[4-(1>acetamidooctyl)phanyl]athyllpentyl acetate 

To a solution of 2-acetamtdo-2-[2*[4*(1-hydroxyoctyl)f^enyqethyl]pentyl acetate (1.15 g) obtained in working exam- 
ple 79. phthaBmtde (400 mg) and triphenytphosphine (720 mg) in tetrahydrofliiran ( 1 0 ml), a solution of diethyl azodicar* 

ss boxylate (480 mg) In tetrahydrofuran-p-ml) was dropwise added at room temperature and the nvxture was futher 
sttnred for 19 hours The solvent was distilled away and the residue obtained was purified by silica gel column chroma- 
tography (duent; chtoroform: methanol:: 19: 1) to give a white amorphous. This was dissolved In ethanol (20 ml), hydra- 
zine (330 mg) was added thereto and ihe rrdxture was relluxed under heating for 1 .5 hours while stirring. Concentrated 
hydrochloric acid (3 ml) was added thereto and the mixture was filtered off and the filtrate obtained was made alkaline 

30 with a 1M aqueous sodium hydroxide solution. Water (200 ml) was added thereto and the mixture was extracted with 
ethyl acetate. The ethyl acetate layer was washed with a saturated brine, dried over anhydrous sodium suHate and the 
solvent was distilled away. The residue obtained was acetytated with acetic anhydride and pyridine aocoidtng to a usual 
method and purified by silica gel column chromatography (eluent; chloroform: methanols 9: 1) to give the subject com- 
pound (1 75 mg) as a yellowish oil. 

9$ 

Rf value: 0.44 (chloroform: methanols 9: 1) 

^H-NMR(C0Cl3) 6 : 0.86 (3K t. J=6.9Hz), 0.94 (3H, t. Ja7.3H2), 1,23-1.33 (12H. m). 1.66-1.77 (4H, m), 1.90-2.00 
(1 H. m). 1 .93 (3H. 2s). 1 .97 (3H. s). 2.09 (3H. s). 2.09-2.1 $ (1 H. m). 2.54 (2H. t, J=8.6Hz). 4.28 (1 H. d, J=1 1 .7Hz). 
4.31 (1 H. d. Jcl 1.7Hz). 4.90 (IH. q. J«7.8H2), 5.24 (1 H. br. S). 5.60 (1H. d. J=8.8H2). 7.14 (2H, d, Jc8.3Hz). 7.18 
40 (2H. d. J=8-3Hz) 

IR(neat): 3294. 3078. 2959. 2931, 2858. 1743. 1652. 1549. 1456. 1373, 1237. 1042. 757 cm*^ 

(2) 2'Ainino-2-(2-(4-(l -acetamidooctyl)phenyljethyljperrtanol 

45 2-Acetamido*2-[2'[4-(l-acetamidooctyQphenyqethyl]pentyl acetate (160 mg) waecCssolved in methanol (5 ml) and 
tetrahydrofuran (5 ml), a 2M aqeuoue lithium hydroxide solution (5 ml) was added thereito end the mixture was refluxed 
under heating fbr an hour while stirring. The solvent was distDled aw^. water (100 ml] was added thereto and the nix- 
ture was extracted with ethyl acetata The ethyl acetate layer was washed with a saturated brine, dried over anhydrous 
sodium suHate and the solvent was distilled awsy to give the sii^ect conpound (121 mg) as a yellowish oil. 

50 

Rf value: 0.43 (chloroform: methanola 4: 1) 

^H-NMR{CDCl3) 6 : 0.86 (3H. t. J=6.9H«). 0.95 {3H. 1 J=6.9Hi). 1.23-155 (12H. m). 1.43-1.74 (9H. m). 1.97 (3H. 
s). 2.58 (2H. t. Ji«.6Hz). 3.38 (2H. s). 4.91 (IH. q. J»7.BHz). 5.64 (IH. d. Je8.8Hz). 7.16 (2H. d. Jb8.3Hz). 7.18 
(2H. d. Jo8.3Hz) 

S5 lR{neaO: 3316. 3061 . 2962. 2924. 2654. 1652. 1558. 1455. 1304. 1061 cm'^ 
WorMng example 86: 2-Amino-2-(2-(4-(1-aminooctyf)phenyl]ethyl]pentBnol . 

2-Amlno-2-[2-{4-(1-aeetamidooctyl}phenyqethyqpentanol obtained in worWng example 65 is subjected to hydroly- 
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sis with alkali to give the subject compound. 

Working exarnple 87: 2*AmirKh2-methyl<4-(4"OCtanoylphenyl)btJtanol 

2-AcetamidO'2-fnethy1-4*(4-octanoy1pheny1)bijtyl acetate obtained in working example 34 is used in the same marv • 
ner as woridng example 78 to give the subject compound. 

Working example 88: 2-AniIno-4-[4-(1-hydroxyoctyl)phenyl]-2-nnethylbutanol 

2*Acetamido-2-m^yl-4-(4-octanoyfphenyt)butyl acetate obtained in working example 34 is treated In the same 
manners as working exanriple 79 and then working example 80 to give the subject cornpound. 

Working example 89: 2-Amino*2-ethyl-4*(4-octanoylphenyl)butanol 

In working example 77, 2*acetamido-2-ethyl-4-(4-octanoylphenyt)butyl acetate obtained t)y using ethylmalonicacid 
diethyl ester Instead of propylnuilonic acid diethyl ester» is Ueated in the same manner as wori^ng example 78 to give 
the subject compound. 

WorWng example 90: 2-AminO'2-8thyt-4-(4-octylphenyl}kxjtanol 

In working example 77, 2-acotamido-2-ethyU-(4'OCtanoytphenyi}butyl acetate obtarad by using ethylmaloric acid 
diethyl ester instead of propylmalonic ackl diethyl ester, is subjected to reduction In ^e same nrtanner as worldng exam- 
ple 2 (7) and then hydrolysis in the same manner as working example 78 to give the compound. 

Working example 91: 2-Amino-2-ethyl-4-(4-(14iydroxyoctyl)phenyl]butanoI 

In working example 77. 2-acetamido-2-ethyt*4*(4«octanoylphenyl)butyt acetate obtained by using ethylmalonic acid 
diethyl ester instead of propytmatoric acid diethyl ester, is treated in the same manners as working example 79 and then 
working examine 80 to give the sut^ect compound. 

Working example 92: 2*Anvn>4-(4-(1-aminoocyl)pheriylI*2*ethylbutanol 

In working example 77. 2*acetamk]o-2-ethyl*4-(4K)ctanoytphenyObutyl acetate obtained by using ethylmalonic add 
diethyl ester instead of propylmalonic acid diethyl ester, is treated In the same manners as working example 79. working 
example 85 and then working example 86 to give the subject compound. 

The following compounds can be produced in the same manners as aforementioned example& 

Working example 93: 2*Annino-4-(4-heptytoxy*3*hydroxyphenyl]*2*methytbutanol 
Working example 94: 2-Amino-2-ethyl-4-(4-hepty1oxy-3-hydro«yphenyt)butanol 
Working exanple 95: 2'AminO'2-(2-(4-heptytoxy'3-hydroxyphefVl)ethyflpentanol 
Working example 98: 3*AmIno*3-(2-(4Kx:iytpheny06thyl]pentane-1 , Mbl 

The action and effect of the present invention are explained in detail by illustrating experimonlal examples in the 
following. 

for detemtirting the immunosuppressive activity, various Immune reactions using lynr^phocytea of mouse, rat or 
human can be measured. It may be determined with Mgh sensitivity, for example, by an allogenic mixed lymphocyte 
reactioh (allogenic MLR) of mouse, rat or human. 

The allogeric MLR is a blastogenesis of lymphocytes induced by a n^ed culttre of lymphocytes derived from two 
kinds of ceOs which are allogenic and have different major histocompatibility antigens, such as spleen cells, lymph node 
cells and peripheral tdood lymphocytes. The allogenic MLR is a phenomenon induced by and reflects the difference in 
major histocompatiblity antigens of the donors of the lymphocytes, and a blastogenesis phenomenon of the lym- 
phocytes is not developed by a mixed culture of the lymphocytes from monozygotic twins. Accordingly, allogenic MLB 
is widely used for the donor-rectpient selection in organ transplantations. 

When allogervc MLR is desired, one way-MLR. wherein the lynphocytes of one of them are used as stimulator cells 
upon )(«ray irradiation or treatment with mitomycin C to inhUt prolHeration and the blastogenesis of the other lym* 
phocytes (responder ceUs) is determined, may be carried out 

Further, the imnnunosuppresslve activity may be determined es an activity to inhibit induction of cytotoxic T cells 
having the major histocompatibility antigen restrictive property during altogerso MLR. 

Also, the immunosuppressive activity may be datenmined. besides allogervc MLR. as an activity to inhibit the blas- 
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togenests of the lymphocytes induced by the stimulation o1 various mitogens such as ooncanavalin A. phytohemaggu* 
tutinrn and pokeweed mitogen or as an activity to inhibit the proliferation of the lymphocytes induced by a cytokine (e.g. 
interleuxin 1 , 2. 3, 4, 5 or 6) having an activity to reinforce the proliferation or promote the differentiation of the lym- 
phocytes such as T cells or B ceDSp or mara'festation off such function. In addition, it Is possible to evaluate the immuno- 

5 suppressive activity according to the inhibition of the piDduction of these cytokines from T ceDs or macrophages. 

Atternatively, the activity may be e^luated as an activity to inhibit induction of allogenic cslle-specif tc cytotoxic T 
ceils Induced in spleen cells of mouse previously immurized with, for example, allogenic cells by intraperitoneally. orally, 
intravenously, irrtradermally. subcutaneously or intramuscularly administering a compound to mice; as an activity to 
inhikut the production of an allogenic cells-specflic antibody produced in the blood serum of mouse invnunized with all* 

10 ogenic oeOs or the like. The activity may be also evaluated as an activity to inhibit rejection on organ transplantation 
among altogenic sMn, heart, liver, kidney and so on. or graft-versus-host reaction (GvHR) and host-versus-graft reac- 
tion (HvGR) by admirtistering a compound to rat dog or the like. Moreover, the activity may be evaluated as an activity 
to Inhibit delayed hypersensitivity reaction, adjuvant arthritis, e}q>erimental allergy encephalomyelitis, experimental 
autoimmune uveitis or the lilie by administering a corrpound to mouse, rat or the like. 

15 Moreover, the immunosuppresive activity may be evaluated as an activity to inhibit, for example, production of an 
anti-ONA antibody, production of a rheumatoid factor, nephritis, abnormal proliferation of lymphocytes or urinary pro- 
tein; or a macrobk)tic effect by the administration of the compound to MRiyi pr mouse. NZB/WF, mouse, BXSB mouse. 
NOD mouse and the like whi^ are spontaneous model animals with autoimmune diseases. 

20 Experimental Example 1 (Inhibition of allogenic mixed lymphocyte reaction in mouse} 

The mouse allogenic mixed lymphocyte reaction (hereinaRer referred to as mouse allogenic MLR) is carried out by 
a mixed culture of spleen eeUs of BALB/^c mouse as responder cells and spleen cells of C57BL/6 mouse treated wiih 
mitmydn C as stimulator cells at the same ratio. 
• 25 The reaction cells are prepared as follows. A spleen is removed from a 5-6 weeks old BALB/c mouse and a single 
cell suspension of spleen cells is obtained by the use of an RPMI1640 mecfium (containing kanamycin sulfate 60 »ig/ml. 
penicillin O potassium 100 unitsAnl, N-2-hydroxyethyl-piperadine-N'-2-ethanesulfonate 1 0 mM. 0.1% sodium hydrogen- 
caitsonate and L-gtutamine 2 mM) supplemented with S% heatnnactivated fetal calf serum (hereinafter referred to as 
FCS). After hemolysis treatment, the suspension is adjusted to a concentration of 10^ cellsAnl by the use of an 
99 RPM11640 medium containing 10'^ M 2-mercaptoethanol and 10% FCS and used as a reaction cell suspension. 

The stimulator cells are prepared as fbllcws. A spleen is removed from a &6 weeks okJ C^7BU6 mouse and a sin- 
gle cell suspension of spleen cell is obtained by the use of an RPMI1640 medium. After hemolysis treatment, the sus- 
pension is treated with 40 |ig/ml mitomycin C at 37"C for 60 minutes. After washing three times, the suspension is 
adjusted to a ooncentratton of 10^ ceUs/rnl by the use of an RPMI1640 mecSum containing 10*^ M 2-mercaptoethanol 
35 and 1 0% FCS and used as a stimulator cell suspension. 

The responder cell suspension (50 }lI) prepared by the method described above, the stimulator cell suspension (50 
|iO prepared t>y the metiKxl described above and a test sample (100 prepared by the use of an RPMI1640 medium 
containing 1 0% FCS are placed In a 96 weH f lat-botlomed micro test plate and cultured at 37"C under 5% COr9S% air 
for 4 days. 

40 The biastogenesis reaction of lymphocytes in mouse allogenic MLR Is determined by a method using ^H-thymidine 
uptake as an Index. Namely, after the culture, 'H-thymidine 1 6.5KBq/Wen is added arvj the cells are cultured tdr 4 hours. 
The cells aie collected tiy a cdl harvester and the radtoactivlty Incorporated Into the cells is determined by a liquid scin- 
tillation counter and used as an index for the lymphocyte biastogenesis In mouse allogenic MLR. The inhibition of 
mouse allogenic MLR is calculated by the formula below and evaluated aocoidingly. 

45 Of the compounds of the present invention, the prefenred show an IC^o value (a concenration to inhibit by 50%) of 
from about 1 nM to about SO nM in a mouse allogenic mixed lymphocyte reaction. 

Inhibition (%) m U . (cpm of MLR with test sample) - (cpm of respon der cells alone) i _ 
L (cpm of MLR without test sample) - (cpm of responder cells alone) J ^ 



Experimental Example 2 (Ir^ibition of proliferation of imerteukin 2 (lL-2)'dependent mouse T cell line CTLL-2 induced 
by IL-2} 

ss An IL-2-dependent mouse T celt line CTLL-2 is prepared to a concentration of 2 » 10^ cell/mi in an RPMI1640 
medium oontainino 10% FCS. A ceO susperwon thereof (50 ^1). reoonbinant human lL-2 (rh-IL«2) 40 U/ml (50 |il) and 
a test santple (100 i&f) prepared by the use of an RPMI1640 medium containing 10% PCS are pU»ed In a 96 well flat- 
bottomed micro testplate and cultured at 3rc under 5% C02-95% air for 68 hours. After the culture, 100 [k\ of the 
supernatant of each well is removed and a 5 mgAnI MTT [3-< 4. 5KdimethyHhiazol-2-yl]-2. S-diphenyltetFazolium bro- 
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mide] sotution is added to each well by 20 jil and Ihe cells are Incubated at 37*C fior 4 hours. Then, 0.01 N hjrdrochloric 
acid solution (100 iil) containing 10% sodium dodecyl suKate is added thereto and the cells are incubated at 37*C over- 
night. The purple (ormazan aystats produced are dissolved and the absorbance at 570nm is measured using a mioro- 
plate absort>ance photometer and used as an index of the proliferation of the IL-2-dependent CTIX-2 cells. The 
s inhibition (%) of the IL-2-dependent proiileialion is calculated by the following formula. 

Of the con^pounds of the present invention, the preferred show an IC50 value (a concentration to Inhibit by 50%) of 
from about 1 nM to about 50 nM in the ll.-2-dependent proliferation of mouse T ceO line CTUL-2, 



10 



Inhibition 



(%)- [1 



(absoft>ance when test sample artd rtvlL-2 are added) - (absort)ance when rh-IL-2 is not added) *] 
(ab8ort>ance when rh-IL-2 alone is added) - (absortsance when rh-tL-2 is not added) J 

xlOO 



15 Experimental Example 3 (Inhibitory effect on delayed type hypersensitivity reaction in mice) 

BAlB/c mice at age of 5 weeks c)d are sensitized by subcutaneous Injection wfth 0.1 m! of 0.25% me^ated 
human serum albumin (MeHSA) solution. Four days after sensitization, the volume of right foot in mice are measured 
and thereafter 25 ul of 0.2S% MeHSA solution is injected into the right foot pad in order to irviuce delayed hypereensi- 

so tivity reaction (DTH reaction). After 24 hr of the injedion, namely after 5 daiys of sensitization, the volume of right foot 
was measured again. The test compounds are GKamined by the differences of the foot volumes between at 5 days and 
4 days, namely the swelling in the volume of right foot pad as a indicator of DTH reaction. In this time, the body weight, 
wet weight of thymus, and spleen and the nurnber of peripheral wf^lte blood ceDs are also measured. Test conpound 
are adniinistered for 5 days from the day of sensitization. The suitable compounds in this invention shows statistically 

2S significant inhbttory effect on DTH reaction toy administration at 0.% to 10 mfl/kg. Esqperimental Example 4 (Inhdsitory 
effect on host versus graft reaction in rats) 

The spleen is removed from male WKAH rats at ages of 4 to 5 weeks old and is used to obtain a dngle cell sus- 
pension of spleen ceOs using RPM1 1 640 medGum (oontair^ng kanamydn sulfate at 60 mgAnl. penicillin Q potassium at 
100 unitM. N*2-hydroxyethy1piperazine-N*-2-ethane sulfate at 10 mM. 0. 1% sodum t)icart)onate. and L-glutamine at 2 

30 mM). After the treatment of lysing of red blood cells, the cells are washed at three times and are adjusted at 5 x lO'^ 
cells/ml with physiological saline. By injection into right hind foot pad of 1 00 ul of spleen cell suspension, the host versus 
graft reaction (HvQ reaction) are irxJuced. After 4 days of the injection with cells, both of right arxl left popliteal lynph 
nodes are removed and the weight of them are measured. The test compounds are examined by difference of the lymph 
node weights between right and left as a indicator of HvO reaction. In addition, after 4 days of the Injection with cells, 

3S t>lood is otrtained from tail vein of the mts and the number of peripheral white blood cells are measured using automatic 
hemocytometer for animal (MEK*51 58, NihonKouden Ca Ltd.). Test compounds are administered daily for 4 days after 
the Inj^on with cells intravenously or orally. 

Table 1 shows the results obtained from the above methods. The value in the table represents minimum effective 
dose (mg/kg). 

40 



Table 1 



4$ 



so 



Test compound 


Inhibitory effect on HvG 
reaction 


Reduction of peripheral 
white blood celts 


FTY720 


0.1 


0.03 


Compound of 64>er1ment 1 


0.03 


0.03 


Compound 0I experlmem 3 


0.03 


0.03 


Compound of ea^eriment 27 


0.03 


0.03 


Compound of experlmem 31 


<0.3 


3 


Compound of experiment 60 


1 


3 


Compound of experiment 66 


3 


3 



It is presumed that infectious diseases are problems for immunosuppressant using maintenance therapy of organ 
transplantations or therapy of autoimmune diseases, when Immunosuppressant shows the reduction of peripheral 
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white blood cell nunter. Therefore, in general, for suKable immnuosuppressant. dose showing imnuinosuppressive 
activrly is lower than the dose showing reduction on white blood cell number and such immunosuppressant is sug* 
gested to be highly safe. As indicated in the above resuH. the compounds in this invention, especially, example 1 , 3. 27. 
31. 60, 66 of experiments, are useful as a superior immunosuppressants because of the weakness of reduction of 
5 peripheral white blood cell nun4)er. 

Experimental Example 5 (Inhibitory effect on graft versus host reaction In rats) 

There are two types of graft versus host reactions (QvH reaction) which are systemic and local GvH reactions. Sys- 
10 temic GvH reaction is induced by intravenous administration with cyclophosphanvde at 150 mg/Kg to Sweeks old. 
female (l.EWxBN]Fl rats and, by intravenously iniection with 5 x 10^ spleen cells from male LEW rale at age of 5 weele 
oU to them on the next day. Test compounds are exantined by determining the survival time after the induction of sys- 
temic OvH reaction. Local OvH reaction is Induced by subcutaneous injection of 2 x 10^ spleen cells from 5-week6 old. 
male LEW rats Into the right hind foot pad of female (LEWxBhJ)Fi rats at age of 5 weeks and after 7 days, popliteal 
19 lymph nodes are removed and their weights are measured. Test compound are orally administered daily lor 30 days and 
7 days from the day of cell Injection in systemic and local QvH reactions, respectively. 

Experimental Example 6 (Inhibitory effect on antibody production against sheep red blood cells in miee) 

so Seven to e^ht weeks o\d, female BALB/c mice are immunized by intravenous injection with 1 x 1 0^ of sheep red 
tslood cells. After 4 days, the spleen is removed, and the number of anti-sheep red bioo6 cell antibody producing ceQs 
are counted by direct hemolytic plaque forming assay using sheep red blood cells and guinea pig complement In ttiis 
case, the body weights, wet weights of thymus and spleen, and the number of spleen cells are also measured. Test 
compounds are orally administered daily for 4 days after the day of immunliation. 

S5 - ... . . 

Experimental Example 8 (Inhibitory effect on collagen*irvJuced arthritis in rats) 

Seven to eight weelc old male Sprague-Dawley rats are subcutaneously irijected by dvision of 5 portions with 1 
ml of enuilsion which are prepared by mixing of 0. 1 N acetic acid solution containing bovine type II collagen at 2 mg/n^ 

90 with an equal volume of Freund* incomplete ac^uvant. After 7 days, re-immunizaticn is performed by subcutaneous 
ir^edion with collagen emulsion prepared by the same method into the root of tail. Tlie swdOng of right hind foot pad in 
the rat is periodcally measured by using foot vdume measuring apparatus (TK-102; Neuroscience Co. Ltd.). Addition* 
ally, after 10 and 21 days of primary immunization with collagen, the blood is collected and anti-type H collagen antibody 
titer in the serum are measured by EUSA method. Test compounds are Intravenously or orally administered daOy for 21 

35 days from the day of primary Immunization. 

Experimental Example 9 (Inhikntory effect on e^q^erimental allergic encephalomyelitis in rats) 

Eight weeks old. female LEW rats are immunized by subcutaneous ir^ection to their right hind foot pad with 0.1 ml 
40 of emulsion of Freund* complete adjuvant containing 1 00 mg of myelin t>asic protein (M6P) purified from spinal cord of 
guinea pigs and 1 00 mg of died Mycobacterium tuberculosis H37 RA. Thereefter somatic symptoms after immunization 
are Judged according to the standards of 6 levels. 

Score 0: No symptoms 
45 Score 1 : Weakness of tafl 

Score 2: Weakness of hind legs 
Score 3: Paralysis of hind leg in only one ski e 
Score 4: Paralysis of both hind legs 
Score S: Incontinence of urine or death 

so 

Addhior\ally. after 20 days of immunization wHh MBP. the spinal cords are removed from tfie rats to ma)^ tissue sec* 
tion and the histology of them are investigated after staining by HemataD(ytin*Eosin method. Test compounds are orally 
administered daily for 20 days after the day of immunization. 

65 Experimental Example 10 (Inhitiltory effect on eaqserlmental autoinrvnune uveitis) 

Eight weeks dd. female LEW rats are immunized by subcutaneous injection to their right hind foot pad with 0.1 ml 
of emulsion of Freund' coritplete adjjuvam containing 30 mg of soluble antigen (s-antlgen) purified from bovine retina 
and 100 mg of died Mycobacterium tuberculosis H37 RA. Onset and seriousness of uveitis are periodically inspected 
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after the inwriunizatlon. Seriousness of u/eitis are Judged according to the following standards. 

Score 0: No inflammation 
Score 1 : Weak, or light 
5 Score 2: Medium 
Score 3: Strong 

Additionally, After 15 days of inununizatian with s-antlgea eyes are removed from the rats to noake tissue section 
and the histology of them are investigated after staining by HematoxyGn-Eosin method 

10 , 

Score 0: Mo infittFatton of inflamma1ion>a6BOciated cells 
Score 1: Sight infiltration 
Score 2: Weak or light infiltration 

Score 3: Medium inliltration and partial destnjction of cells In retina 
IS Score 4: Remarkable infitration and complete destruction of cells in retina 

Test compounds are oraDy administered daily for 15 days after the day of immunization. 

E^fjerimental Example 1 1 (Effect on sunrival of MRUIpr mice as a model of systemic hipus erythenoatosus) 

so 

Test compounds are orally administered to ntale MRUIpr mice. The administration is continued for a to 40 wee)« 
of age at three times a week, namely on Monday. Wednesday and f=riday. Mortality is recorded and, Uood and urine 
obtained from the animals periodically are measured the titers of anti-nudear antibodies and rheumatoid factor in the 
serum, and protein in the urine. 

Experimental Example 1 2 (Take-prolonging effect of sidn graft on aOogenic skin graft in rats) 

A full-thicl«)ess graft (1.5 m 1.5 cm) of a 4 weeks-old male WKAH rat or LEW rat is grafted to a graft fk>or on the 
back of a 4 weeks-old male F344 vat suture. The graft is covered with a sterile gauze ard bound. The t)andage is 
30 removed 5 days after the grafting and the skin graft is observed daily tntil it is reeded. The skki graft is oonsklered to 
be rejected when 90% or more of the epithelium of the skin graft showed necrosis and turned brown. The nunnber off 
days from the grafting to rejection is taken as a graft taking days. Test compounds are intraperitoneally. Intravenously 
or orally administered once a day and 10 times from the grafting day to day 9. 

When test compounds are not administered, an average taking days for grafting the sHn of a WKAH rat to an F344 
95 rat was 6.6dj0.5 and that for grafting the skin of an LEW rat to an F344 rat was e.2±0.4. 

Of the compounds of the present Irrvention, a prefen^ed compound showed, when administered at 0. 1 -10 mg/kg, an 
average taMng days of not less than 1 0 for grafting the sldn of a WKAH rat to an F344 rat and not less than 20 fbr graft- 
ing the skin of an LEW rat to an F344 rat thus showing a take-prolonging effect statistically significant as compared with 
the group without administration of the test compound. 

40 

Experimental Example 13 (Take-prolonging effect on graft survival of cardiac graft on allogenic cardiac graft in rats) 

The hearts from the male WKAH rats at 10 weeks of age are heterotopicaly transplamed In subcutaneous locatior« 
at cervixes of male ACI/N rats at 10 weeks of age using vascular anastomosis. The transplsnted tiearts are judged to 
45 be rejected in case of the cessation of heart beat then survival tkne was calculated. Test compounds are orally edndn- 
istered for 15 days from the day of transplantatton. 

Experimental Example 14 (Taka-protonging effect on graft sunrival of renal graft on allogenic renal graft in dogs) 

so Mongrel and beagle dogs are used as donors and recipiwits, respectively, and then prolonging effect on the sur* 
vfval of transplanted kklney are examined by pertomning surgery of renal transplantatxMi. After- the tramplantation, 
blood Obtained from the transplanted animals periodically is measured the levels of serum creatinine and blood urea 
nitrogen (BUN). 
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Formulation Examples 



(1) Soft capsules (per capsule) 


Compound of the present tnventton 
Polxethytene glycol 300 
Poly&olbateSO 


30 mg 
300 mg 
20 mg 


Total 


350 mg 



IS 

Production method 

Polyethylene glycol 300 and Potysolbate 80 are added to a compound of the present invention and the mixture ie 
£p packed in a soft capsule. 



(2) Injections (per 10 ml in one ampoule) 


Compound of the presem invention 


0.3% 


Polyethylene glyool 300 


20% 


Ethanol 


60% 


injectable distilled water 


amount to make the total 10 ml 



Production method 

35 

Ethanol and Polyethylene glycol 300 are added to a compound of the present Invention and injectable distilled 
water is added to reach the total amount. 

Ir^eoilons containing 30 ml or the oonrpound of the present invention In one ampoule (10 ml) are thus obtained. 

40 Claims 

1 . A benzene compound of the fbrmula 



so 



W-C— 2— ^ Q (I) 
(CH2)mOR^ 




wherein W is hydrogen: a straigM- or branched chain alkyi having 1 to 6 carbon atoms; a straight- or tsranched 
chain aiicenyl having 2 to 6 carbon atoms; a straight- or branched chain allcynyl having 2 to 6 carbon atoms; a phe- 
S5 nyl which nuiy be substituted by hydroxy; R^(CH2)n; or a straight or branched chain C1*C6 alkyI substituted by 1 
to 3 substituents selected from the group consisting of a halogen, a cydoalkyl and a phenyl which may be siteti- 
tuted t>y hydroxy: 

X is hydrogen* a straight-chain alkyl having carbon atoms in the number of p or a straight-chain alkoxy having car- 
bon atoms in the number o1 (p-1). wherein the straight-chain alkyl having cartnn atoms in the number of p and the 
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straight-chain alkoxy having caibon atoms In the number of (p-1) nnay have 1 to 3 substHuents selected from the 
groLg) oonsisting of an alM. hydroxy, an alkoxy; an acyioxy. annino, an alkylamino. an acylamlna oxo, a haloalkyt, a 
halogen and a phenyl which may have a eubstituertt and vvher^n the phenyl which may have a aubstituent. may 
have 1 to 3 substituents selected from the group coneisting of an eXk^, hydroxy, an alkoxy, an acyl. an acyioxy, 
amino, an alkylan^no. an acylamino, a haloalkyi and a halogen; 

Y is hydrogen, an alkyl. hydroxy, an alKoxy. an acyl. an acyioxy, amina an alkylamino. an acytannino. a haloalkyi or 
a halogen; 

. Z (6 a eingie bond or a atratght-chain alKylene having cart>on atoms In the number of q; 
p and q are the same or different and each Is an integer of 1 to 20. with Ihe proviso of 6SFHqs23 ; 
m is 1 . 2 or 3; n is 2 or 3: 

and are the same or different and each ts hydrogen, an all^ or an acyl; 
R^ is hydrogen, an alKyl or an acyl; and is hydrogen, en alkyi or an acyl, 
an optically active isomer thereof or a salt thereof. 

15 2. The benzene compound of claim 1 , having the formula 



20 




(I-a) 



25 • 

wherein Is a straight- or branched chain alkyi having 1 to 6 carbon atoms; a straight- or branched chain alkenyl 

having 2 to 6 caibon atoms; a straight- or branched chain alkynyl having 2 to 6 cartxsn atoms; or a straight- or 

branched chain C1-C6 alkyl suk>stituted by 1 to 3 substituents selected from the group consisting of a halogen, a 

cydoalkyl and a phenyl wftich may be subatituted by hydroxy; 
90 is a straight-chain alkyl having 5 to 19 cartoon atoms or a straight-chain alkoxy having 4 to 18 cartx)n atoms* 

wherein the straight-chain alkyl having 5 to 19 cartxvi atoms and the straight-chain alkoxy having 4 to 1 6 caibon 

atoms may have 1 to 3 substitoento selected from the group consisting of hydroxy, an acyioxy, amino, an acylamino, 

oxo and phenyl; 

is hydrogen, an alkyl, hydroxy or an alkoxy; 
35 is a straight-chain alkylene having 2 to 4 cartx>n atoms; 

R^ and R^ are the same or different and each is hydrogen, an alkyl or an acyl; 

and R^ is hydrogen, an all^ or an acyl, 

an opHcally active isomer thereof or a salt thereof. 

40 3. Ihe tMnzene compound of claim 2, having the tonmula 



(i-b) 



so 

wherein is a straight- or branched chain all^ having 1 to 4 carbon atonr«: a straifilht- or branched chain alkenyl 
having 2 or 3 cartwn atoms; a straight- or branched chain alkynyl having 2 or 3 cart>on atoms; or a straight* or 
branched chain Cl -C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cydoalkyl and a phenyl which may be suttstituted by hydroxy: 
S5 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 cartMn atoms, 

wherein the siralght-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkcocy having 4 to 18 caibon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyioxy. amino, an acyiamlno. 
oxo and phenyl; 

is hydrogen, an alkyl. hydroxy or an alkoxy; 
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is a slraight-chain alkylene having 2 to 4 cartoon atoms; 

and are the same or cfifterenl and each is hydrogen, an alkyi or an acyl; 
and is hydrogen, an alKyl or an acyl. 
an opticatty active isomer thereof or a salt thereof. 

4. The benzene compound of daim 2 or 3, having the formula 



w 



IS 




(I-c) 



wherein is a straight- or branched chain allcyl having 1 to 4 cartxxi atoms; a straight- or branched chain ailcenyl 
having 2 or 3 cart>on atoms: a straight* or branched chain allcynyl having 2 or 3 caft>on atoms; or a straight- or 
90 branched chain C1 -C3 alkyI substituted by 1 to 3 substltuents selected from the grotip consisting of a halogen, a 
cydoalkyl and a phenyl which may be substituted by hydroxy; 

IS a straight-chain alky! having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 cartoon atoms, 
wtierein the straight<hain all<yl having 5 to 19 cartMn atoms sjKi the straight-chain aikoory having 4 to 18 cartson 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy. amino, an acylamino, 
25 oxo and phenyl; - - 
is hydrogen, hydroxy or an alkoxy: 
is a straight-chain all^ene having 2 to 4 cartoon atoms; 
R^ and R^ are the same or different and each is hydrogen, an alkyl or an acyl; 
and is hydrogen, an atkyi or an acyl. 
30 an optically active isomer thereof or a salt thereof. 

5. The benzene compound of any one of claims 2. 3 or 4, having the formula 

$5 

(I-d) 

40 CHsOR^ 




wherein is a straight* or branched chain alkyl having 1 to 4 cartMn atoms; a straight- or branched chain alkeriyl 
4S having 2 or 3 cartxm atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straighV or 

branched chain CVC3 aD^ aubstituted by 1 to 3 substHuents selected from the groi4> consisting of a halogen, a 

cydoall^ and a phenyl which may be eubetrtuted by hydrcMy; 

is a straight-chain alkyl fmlng 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 cartion atoms. 

wtierein the straight-chain alkyt having 5 to 19 cartwn atoms the straight<hain alkoxy having 4 to 18 cartwn 
50 atoms may have 1 to 3 substituents selected from the group consisting of hydroKy. an acytoxy. amina an acylamino. 

oxo and phenyl; 

is hydrogen or an alkoxy; 

Z^ is a straight-chain alkylene having 2 to 4 carbon atoms; 

R^ and R^ are the same or different and each is hydrogen, an alkyl or an acyl; 
55 and R^ is hydrogea an aOcyl or an acyl. 

an optically active isomer thereof or a salt thereof. 

6. The benzene compound of any one of claims 2. 3. 4 or 5. having the formula 
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w^--c--z^-hQk-x^ (I^) 

CHgOR^ 



to 

wherein is a straight* or branched chain alM having 1 to 4 carbon atoms; a slraiG^- or branched chain alkenyl 
having 2 or 3 carbon atoms; a alraight- or branched chain alkynyl having 2 or 3 caibon atoms; or a straight* or 
branched chain CI -C3 alkyi substituted by 1 to 3 substituents selected from the group consisting o1 a hatogen. a 
cydoalkyi and a phenyl which may be sutstituled by hydroxy; 
f5 is a straight^chain alkyI having 5 to 19 cart>on atoms or a straight-chain cUkoxy having 4 to 18 carton atoms, 

wherein the straight-chain alkyt having 5 to 19 cartoon atoms and the straight-chain alkoxy having 4 to 18 cart>on 
etoiT« may have 1 to 3 substituents selected from the group consisting of hydroxy, an acytoxy, aminos an acylamlno, 
0X0 and phen>4; 

2^ Is a straight-chain alkytene having 2 to 4 carbon atoms; 
20 and are the same or different and each is hydrogen, an alkyI or an acyl; 

and is hydrogen, an alkyI or an acyl. 
an opticaUy acth^ isomer thereof or a salt thereof. 

7. The benzene compound of claim 6. having the formula 

£B ■ ■ ■ 



(M) 




CHaOR^ 



35 Wherein Is a straight- or tyarv:hed chain alkyi having 1 to 4 carbon atoms; a strai^- or branched chain alkenyl 
having 2 or 3 cartxsn atoms; a straight- or branched chain alkynyl having 2 or 3 cartx)n atoms; or a strai^* or 
branched chain C1-C3 alkyI siibstituted by 1 to 3 substituents selected from the group consisting of a hatogen. a 
cydoalkyi and a phenyl which may be substituted by hydroxy; 

is a straigm-chain ai)^ having 7 to 12 cart)on atoms or a straight-chain alkoxy having 6 to 11 carbon atom, 

40 wherein the straigM-Chain alkyI having 7 to 12 caitxMi atoms and the straight-chain alkoxy having 6 to 1 1 cartxyt 
atoms may have 1 to 3 substituente selected from the group consisting of hydroxy, an acyloxy. amino, an acylamino 
andoxo; 

is a siralght-chain alkylene having 2 to 4 cart>on atoms; 
and are the same or different and each is hydrogen, an alkyi or an acyl; 
49 and is hydrogen, an aikyf or an acyl, 

an optically active isomer thereof or a salt thereof. 

8. The benzene compound of claim 6 or 7. having the formula 

m'P? _ 
« CH2OR' 



wherein Is a straight- or branched chain all^ havino 1 to 3 eaitoon atoms: a straight- or branched ctain alltanyl 
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having 2 or 3 cart)on atoms: a straight* or branched chain alkynyt having 2 or 3 caitson atoms; or a straight- or 
branched chain Cl -C3 alkyi siibstituted by 1 to 3 halogens: 

is a straight-chain alkyI having 7 lo 12 carbon atoms or a straight-chain alkoxy having 6 to 11 cart>on atoms, 
wherein the straight-chain aOcyl having 7 to 12 caibon atoms and the straight-chain allmy having 6 to 1 1 carbon 
atoms nruiy have 1 to 3 substituents selected from the gnoup consisting of hydroxy, an acyloxy. amino, an acylamino 
and oxo: 

is a straight-chain alRylene having 2 to 4 cartx>n atoms; 

and r2 are the same or diffarent and each is hydrogen, an alKyl or an acyt; 
and is hydrogea an alkyi or an acyl. 
an optically active isomer thereof or a salt thereof. 

a The benzene compound of claim 6 or 7. having the formula 



CHgOH 



wherein is a straight- or branched chain all^ having 1 to 4 carbon atoms; a straight- or branched chain alkeryl 
having 2 or 3 caibon atoms; a straight- or branched chain alkynyl having 2 or 3 caitwn atoms; or a straight- or 
branched chain Gi-G3 all<yl substituted by 1 to 3substihiant8 Sdlected from the grotp consisting of a halogen, a - 
cydoaikyl and a phenyl vwhich may be substituted by hydroxy; 

is a straight-chain alkyI having 7 to 12 caitx)n atoms or a straight-chain alkoxy having 6 to 1 1 cart>on atoms, 
wherein the stralght^aln atkyi having 7 to 1 2 carbon atoms and the straight-chain altoxy having 6 to 1 1 cartion 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an apyiamino 
and oxo; and 

Is a straight-chain alkytene having 2 to 4 caibon atoms, 
an optically active Isomerthereof or a salt thereof. 

10. The benzene compound of any one of clainrs 6, 7, 8 or 9. having the formula 



CH20H 



whw-ein Is a straight* or branched chain alkyf having 1 to 3 carbon atoms; a straight- or branched chain aOcenyl 
having 2 or 3 carbon atoms: a straight- or branched chain alkynyl having 2 or 3 caitxxi atoms; or a sfraight- or 
branched chain C1-C3 alkyI sitetituted by 1 to3 halogens; 

X* Is a straight-chain alkyI having 7 to 12 carton atoms or a straight-chain alkoxy having 6 to 1 1 cartwn atoms, 
wherein the straight-chain alkyl having 7 to 12 cait>on atoms and the 6tralght<hain alkoxy having S to 1 1 cartwn 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, anfvno» an acylamino 
and 0x0; arxf 

Z^ is a straight<riain aikylena having 2 to 4 caftx>n atoms; 
an optically active isomer thereof or a salt thereof. 

11. The benienecornpound of any one of dainrel to 10. which is selected from the 0^ 

2-amlno-2-methyl-4-(4-octylphenyl)butanol. 

2-amino-2-methyt-4-(4-octanoylphenyl)butanol. 

2-anrtino-444-(i-hydfQxyDCtyOphenyq-2-methylbiitanol. 
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2«amino-4-(4-heptytoxyphenyf)-2-methytbutanol. 

(•i-)-2-annino4-(4-heptyloxyphenyl)-2-melhyibutanol. 

(0-2-aminO'4-(4-heptytox^enyl)-2>mBlhytbu1anol, 

2-aminc>-4-(4^ecy1phenyi)*2-m8%tbutanol. 
6 2HGUTuno-2-melhyl-4*(4*nonytQxyphenyl)butanol» 

2-airun(h4K4<^odecytphenyl)*2-rnethyibutaiiol, 

2*anrun(>-2-meihyl-4-{4-undecyloxyphenyl)butanol, 

•2-afnino-2-etriyt-4-(4-octylphenyl)butanol. 

2-amino-2-ethyl*4-(4Kictanc]y^ 
70 2-aininc>-2*etli^4-[4-(1-hydraxyoclyqphenyl]bu^ 

2*aniina-4-(4-(1-aiTiinooc^phenyq-2-ethylbirtanol. 

2-amino-2-ett^K4-(4-hepty1oxyphenyObutanol, 

2-arrdno-2-[2-(4-octyiphenyqetriyqpemanol, 

2-«mln(>'2-{2-(4-octanoylphenyl)elhyt]pemanol. 
15 2-anvno-2'(2*[4'(1 -hydroxyoctyl)phenyl]ethyl]pentanol, 

2-amino-2'(2*[4-( 1 -aminooctyl)phenyQ ethyljpentanol, 

2-amjno'2-(2'(4-heptyloxypheriyl)eth>1lperi1anol. 

(R)-2-amino-2-[2-(4-heptyloxypheriy1)e1hyqpentanol, 

(S)*2-amino*2-t2-(4-heptyloxyphefiyl^^ 
90 2Hunin(>4^luoro-2-(2-(4-4ieptyloicyphen^)eihyQbutanol and 

2-aminc>-2-iGopiopyl-4-(44ieptyloxypheriyl)baianol an opIicaHy active Isomer Ihereot or a eatt thereof. 

12. The benzeneoompound of any one of clainriel to 10. vvhich IS selected from 

ss ' 2*arrano-2*methyl-4-(4-octylphenyObutanol, 

2-amino-4'(4-hepty1oxyphenyl)>2'methyIbutanol. 

(•«-)'2-amho-4-(4^eptytoxypheny1)-2-methyIbutanol, 

{-)-2-airtno-4-(4-heptyloxyphenyl)-2-methyIbutanol, 

2-anruno-4'(4-<tecylphBny1)-2-niethylbutanol, 
so 2*anuno>2-methyl«4-(4-nonylo)(yphenyQbutanol, 

2-amIno-4-(4-dodecy(phenyO'2-methytbutano1, 

2-anryno>2-methy1-4H[4-undecyloxyphenyl}bulanQl, 

2-aniino-2-elhyM-(4-heptylo)^enyl]butanol, 

2-aniino*2-[2-(4-octytphenyQ6tnyqpentanol, 
35 2^amino-2*[2-(4-octan^lphenyqethyl]pentanol, 

2-amino-2-[2-[4-(1 •hydroxyoctyt}phenyl]e1hyl]pentanol. 

2-amino-2-{2-(44ieptyloxypherQrl)ethyi]pentanol, 

(R}-2-amino*2-[2-(4-heptytQxyphenyl)ethyl]pentanol, 

(S]-2*amino2-[2-(4*hept>iox)phen>l)ettt^ 
40 2-amino-4-iiuoro-2-(2-C4-heptytoxyphenyi)ethy|Ibutanol and 

2-«mino-2-teopropyl-4-(4-heptytoxyphenyl)biJtanol. 

an optically active Isomer thereof or a eatt thereof. 

13. The benzene compound of any one of claims 1 to 10. which Is selected from the groMp consisting of 

49 

2*amino^-(4-heptyk»yphenyl)-2-me1hylbiJlanot. 
2-amlno-2-ethyMH[4-heptyloxyphenyQbutanol, 
(R)-2*amIno-2-(2-(4-heptyloxyphenyqethyllpentanot and 
2*aminO'2-i6opropyt*4-(4*heptyloxyphenyl)butanol. 
so an opticaOy active isomer thereof or a salt thereof. 

14. The benzene compound of claim 3 or 4, having the fbmnula 
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5 



C — z'- 

CHaOR^ 




X 



r1 



(I-j) 



wherein is a straight- or branched chain alkyi having 1 to 4 cartxm atorns: a straight- or branched chain alkeriyl 
having 2 or 3 carbon atoms; a straight* or branched chain alKynyl having 2 or 3 carbon atoms: or a straight* or 
branched chain C1-C3 alkyI substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cydoalkyl and a phenyl wrhich ma/ be substituted by hydroxy; 

15 is a stiaight<hatn aikyi having 5 to 19 cart)on atoms or a straight-chain alkoxy having 4 to 18 carbon atoms, 

wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 cartwn 
atonfis may have 1 to 3 substituents selected from the group consisting of hydrmy, an acyloxy« aminos an acylamino, 
0X0 and phenyl; 

is hydroxy or an alkoxy: 

90 2^ is a 5traightK:hain atkytena having 2 to 4 cartion atoms; 

and are the same or different and each is fiydrogen. an alkyt or an acyf : 
and is hydrogea an alkyt or an acyl. 
an optically active isomer thereof or a salt thereof. 

26 15. Ihe benzene compound of daim 14. having the formula . - 



wherein is a straight- or branched chain alkyl having 1 to 4 carbon atoirs; a straight- or branched chain alkenyf 
having 2 or 3 carbon atoms; a straight* or branched chain alKynyl having 2 or 3 carbon atoms; or a straigfit- or 
branched chain Ci*C3 aOcyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
40 cyckMikyl and a phenyl which may be substituted by hydroxy: 

is a stralgin-chaln alkyl having 7 to 12 caften atoms or a stralght*chain alkoxy having 6 to 1 1 carbon atoms, 
wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain altocy having 6 to 1 1 carbon 
atoms nuy liave 1 to 3 6ut>stituentB selected from the group consisting of hydroxy, an acyloxy, aminoi, an acylamino 
andoxo; 

45 is hydroxy or an alkoxy; 

is a straight-chain atkylene having 2 to 4 cart>on atoms; 

and R^ are the same or cfiffererrt and each is hydrogen, an alkyl or an aeyl; 
and R^ is hydrogen, an alkyl or an acyl. 
an optically active isomer thereof or a salt thereof. 



30 




(I-k) 



50 



16. The benzene compound of daim 14 or 15. having the formula 



55 
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(H) 



10 

wherein is a straight* or branched chain alkyi having 1 to 3 carbon atoms; a strat£tit- or branched chain alKenyl 
having 2 or 3 cartoon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyi substituted by 1 to 3 halogens; 

is a straight-chain all^ having 7 to 12 carbon atonns or a straight-chain alKoxy having 6 to 11 cart»n atonis. 
15 wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alKoxy having 6 to 1 1 csubon 
atoms may have 1 to 3 siibstHuents selected from the group consisting ol hydroxy, an acytoxy» amino, an acylamino 
andoxo; 

is hydroxy or an allooxy; 

is a straight-chain akylene having 2 to 4 cartxMi atoms: 
so and are the same or different and aach is hydrogen, an all^ or an acyl; 

and is hydrogen, an alicyl or an acyl, 
an optically activo isomer thereof or a salt thereof. 

17. The benzene compound of claim 1 4 or 15, having the formula 



W^— C— Z^— i h-^ (I-m) 



I 

CH2OH 



05 wherein Vyp is a straight- or branched chain atkyt having 1 to 4 cartx>n atoms; a straight- or branched chain alkenyt 
having 2 or 3 cartm atoms; a straight- or branched chain alkynyl having 2 or 3 cart>on atoms: or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 sut^stituents selected from the group consisting of a halogen, a 
cydoalkyt ar)d a phenyl wttch way be substituted by hydroxy; 

is a straight-chain alkyl having 7 to 12 cartx)n atoms or a straight-chain aikoxy having 6 to 1 1 carbon aton«, 
40 Wherein the straight-chain alkyl having 7 10 12 caibon atoms and the straight-chain aikoxy having 6 to 11 cartxm 
atoms may have 1 to 3 subsUtuents selected from the group consisting of hydroxy, an acytoxy. amlnoL an acylamino 
andoxo; 

is hydroDcy or an aikoxy; and 
is a s1raight*chain alkylene having 2 to 4 carbon atoms* 
4S an optically active isomer thereof or a salt thereof. 

IS. The benzene compound of any one of claims 14, 15. 16 or 17, having the formula 



50 



NH2 _ 



CHzOH 



wherein is a straight- or branched chain alkyl having 1 to 3 carbon atoms; a straight* or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight* or branched chain alkynyl having 2 or 3 cartxin atoms; or a straight- or 
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branched chain C1-C3 allcyt substituted by 1 to 3 halogens: 

is a straight-chain alkyi having 7 to 12 cartjon atoms or a straight-chain alkoxy having 6 to 1 1 cartoon atoms, 
wherein the straight-chain alkyi having 7 to 12 cartxsn atoms and the straight^hain alkoxy having 6 to 11 cart>on 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acytoxy. amino, an acylanriino 
$ and oxo; 

is hydroxy or an alkoxy; and 

is a straight-chain alkylene having 2 to 4 cartx>n atoms, 
an optically active Isomer thereof or a salt thereof. 

10 1 9. The benzene compound of any one of dainns 14 to 18. which Is selected from the group consisting ol 

2-amino-4-(4-heptyloxy-3-methoxyphenylh2-methyft)utanol, 
2-amlno^(4-heptyloxy-3-hydroxyphenyl)-2'methylbutanol« 
2-amlno-2-ethyl-4-(4-heptylaxy-3'tiydroxyphenyl)bLrtarx3i and 
15 2-anriino-2-[2-(4-hq>tytoxy-3-hydroxyphenyOelhyl]pentanol, 
an optically active isomer thereof or a salt thereof. 

20. The benzene compound of any one of claims 14 to 18, which is 

20 2-arhtno4-(44ieptyioxy-3-methOKyphenyl)-2-methylbiflarv3l, 
an opScally active isomer thereof or a salt thereof. 

21. The benzene compound of claim 1, having the formula 

(CHa),„OR» ^ 



wherein is a straight-chain alkyi having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 cart>on 
35 atoms, wherein the straighKhain alkyi having 5 to 19 cartoon atoms and the straight-chain alkoxy having 4 to 18 
cartxjn atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
acytamimx oxo and phenyl; 

is hydrogen, an alkyi, hydroocy or an alkoxy; 

is a straight^hain alkylene having 2 to 4 cartx>n atoms; 
40 m is 1. 2 or 3; n is 2 or 3; 

and f^ are the same or differertt and each is hydrogen, an alKyl or an acyl: 
P? is hydrogen, an alky! or an acyl: and 

is hydrogen, an alM or an acyt, 
an optically active isomer thereof or a salt thereof. 

45 

22. The benzene compound of claim 21 , havir^ the formula 

R*0(CH2)„— C— Z^— ( I-p ) 
(CH2)mOR^ 

55 

wherein Is a straight-chain alkyi leaving 5 to 19 carbon atoms or a straight^ain alkoxy having 4 to 18 cartx>n 
atoms, wherein the straight-chain alkyi having S to 19 cart)on atoms and the straight-chain alkoxy having 4 to 18 
carbon atoms ntay have i to 3 substituents seleaed from tite group consisting of hydroxy, an acyloxy. antino, an 
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acylamina oxo and phenyl; 

18 hydrogen* an alkyl. hydroxy or an atkoxy; 

is a straight-chain alkytene having 2 to 4 carbon atoms; 
m is 1 . 2 or 3: n is 2 or 3; 
5 and are the same or different and each is hydrogen, an alkyl or an acyl; 

R^ is hydrogen, an alkyl or an acyl; and 
R^ is hydrogen, an alkyl or an acyl, 
an optically acth/e isomer thereof or a salt thereof. 

10 2X The benzene compound of daim 21 or 22. having the formUa 

R*0(CH2)„— C— Z'— 4 /)— X' (I-q) 



19 



(CH2)„OR' 

BO wher^n Is a straight-chain alkyl having S to 19 cart>on atoms or a straight-chain alkoxy having 4 to 18 cartMn 
atoms, wherein the straight-chain alkyl having 5 to 19 carbon atoms and the stredght-chain alkoxy having 4 to 18 
cartwn atoms may have 1 to 3 substituents selected from the group consisting of hydrooey. an acyloxy. amino, an 
acylamtna oxo and phenyl; 

is hydrogen, hydroxy or an alkoxy; 

2S isasfifaigM-chan allvIa^^ ' " 

m is 1, 2 or 3; n is 2 or 3; 

R^ and R^ are the same or different and each is hydrogen, an alkyl or an acyl: 
is hydrogen, an al^ or an acyl; and 
is h^rogen. an alkyl or an acyl, 
30 an optically active isomer thereof or a salt thereof. 

24b The benzene compound of any one of claims 21. 22 or 23, having the formula 

35 HR^PP 

R*0(CH2)„ 

(CH2)„0R^ 



wherein X* is a straight-chain alkyl having 5 to 19 caibon atoms or a straight-chain alkoxy having 4 to 18 cait)On 

atoms, wherein the straight-chain alkyl having 5 to 19 caitpn atoms and the stralght-ohain alkoxy having 4 to IB ' 
49 carbon atons may have 1 to 3 sUbstituents selected from the group consisting of hydroxy, an aqrloxy. aminOi an 

acylamino. oxo arKi phenyl; 

Y^ is tiydrogen or an alkoxy; 

(S a straight-chain alkylene having 2 to 4 cartxm atoms; 

mi6l,2or3;nlB2or3; 
60 R*^ and R^ are the same or different and each is hydrogen, an aJI^ or an acyl; 

R^ is liydrogen. an all^ or an acyl; and 

R^ is hydrogen, an allqfl or an aqrl. 

an optically active isomer thereof or a salt thereof. 

65 2& The benzene compound of any one of claims 21 . 22. 23 or 24, having the formula 
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R^0(CH2)„— C— Z'— ^^^X* ( I-s ) 
(CH2)„0R' 



10 



wherein X is a straight-chain alKyl having 5 to 19 cartx)n atoms or a straight-chain alKoxy having 4 to 18 carbon 
atoms, wherein the straight<hain alkyi having 5 to 19 cartm atoms and the straight-chain alhoxy having 4 to 18 
caitx>n atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy. amino, an 
acytamina oxo and phenyl; 
15 is a straight-chain alkylena having 2 to 4 cartx>n atoms; 

mis 1,2 or 3; n is 2 or 3; 

and are the same or different and each is hydrogen, an all^ or an acyl; 

is hydrogen, an allcyl or an acyl; and 

is hydrogen, an allcyl or an acyl. 
20 an optically active isomer thereof or a salt thereof. 

26. The benzene compound of claim 25. having the formula 

» —JjlR'R? _ _ 

R'*0{CH2)„— c— z'—^^^^x* ( U ) 
(CH2)„0R» 

Wherein is a straight-chain alkyI having 7 to 12 carbon atoms or a straight-chain alhaxy having 6 to 1 1 carbon 
atoms, wherein the straight-chain alkyI having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 1 1 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acytoxy, amino, an 
35 acylannino and oxo; 

is a straight-chain atkylene having 2 to 4 cartx>n atoms; 
mis 1, 2 or 3; n is 2 or 3; 

and R^ are the same or different and each Is hydrogen, an alkyl or an acyl; 
is hydrogen, an aikyl or an acyl; and 
40 R^ is hydrogen, an alkyl or an acyl, 

an optically acthre isomer thereof or a salt thereof. 

27. The benzene compound of daim 25 or 26, having the formula 

NH, 

HO(CHj)„~C— Z'— ^^^^^X^ ( I-u ) 
(CH2)„OH 



wherein X^ is a straight-cfiain eikyl having 7 to 12 cartx>n atoms or a etraight-chain atKoxy having 6 to 11 cait>on 

atoms, wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alioxy having 6 to 1 1 

cartxm atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acytoxy. amino, an 

ac)^amino and oxo; is a straight-cf^aln alkylene having 2 to 4 cart>on atoms; 

m is 1 , 2 or 3; and n is 2 or 3. 

an optically active isomer thereof or a salt thereof. 
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2a The benzene compound of any one of cJaims 21 to 27. which is selected from the group consisting of 



2-amIno-2-(3-{4-hepty!phenyf)prcpyfIbutane-1 . 4-diol, 
2-aniino-2-{3-(4>nonytpheny}prop/qtxJlane-1. 4-diol, 
2-amino-2-[3-<4-undecylphenyl)pro^biitane-1 , 4HjIol, 
2-anTino-2-{2-(4-octy!phenyqetl^biJtan6«1 . 4^ol. 
2-arTiiio-2-[2'(4'decy1phenyQetfiy1]butane 1. 4-diol, 
2^no-2-[2-{4-dodecylphenyOethyl]bu1ane-1. 4^iol, 

2- aminc>2-[2-<4-heptyloxyphejryl)ethylIbutane-1, 4<jiol, 
2^no-2-{2-(4K)cty|phenyi)ethyqpenlane-1 , MIol, 

3- aiiiino-3-[2H4-oc^rl^enyl)ethyqpentane-1, Miol and 
3-affiino>3-[2-(4-oc^r1phenyl)ethyqhexane-1. 6^iol» 

an opfically active iGOiner thereof or a salt thereof. 

29. The t}eruene compound of any one of claims 21 to 27, which is selected from the group consisting of 

2-annino-2-{3-<4-heptyfphenyl)propylIbutane-1 , 4-<fiol. 
2-amif>o-2*{3'(4-nony^6n)ft}propyqbutane-1. 4<liol. 
2-amino-2 p-{4-undecylphenyl)propyllbutane-1. 4-diol. 
2-aminp-2-{2-<4-octy!ph€nyI)etfy(lbutane-1 , 4-dlol, 
2-amino-2-[2-<4^ecytphenyOetfYyqbutane-l. 4-diol, 
2-amino-2-[2-<4Klodecytphenyf)ethytIbutane-1. 4-diol. 
2-amlno-2K2-<4-heptylQxyphenyl)etl^biitane-1. 4<iiol, 
2-amino-2-{2-{4-octy|phenyl)ethyilpenlane-l, 5-diol and 
3*Bmino-3>[2-X4-octyiphenyl)etM)hexane-1.6-diol. 
an optically active isomer thereof or a salt thereof. 

30. The benzene compound of any one of claims 21 to 27, wttich is 

2-amino-2H3-(4-nony|phenyl)propylIlxrtane-1, 4-dior. 
an opiicalty active isomer thereof or a salt thereof. 

31. The benzene compound of cbim 1. having the formula 



wherein is a straight-chain aO^ having 5 to 19 cartson atoms or a straight-chain allmy having 4 to 18 caibon 
atoms, wherein the straigfit-diain aflvyl having 5 to 19 cartxm atoms and the straight-Ohaln aO«oxy having 4 to 1 8 
carbon atoms may have 1 to 3 sobstituents selected from the group consisting of hydreocy, an acyloxy, amino, an 
acylamino. oxo and phenyl; 

is hydrogen, an allcyl, hydroxy or an alisoxy; 
2^ is a straight-chain aiicylene having 2 to 4 caiidon atoms; 
R"* and are the same or different and each is hydrogen, an alt<yl or an acyl; 
and R^ Is hydrogen, an alkyl or an acyl, 
an optically active isomer thereof or a salt thereol 

32. The benzene compound of daim 31. having the formula 
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H— C— Z'— ^^^^X^ ( I-w ) 
CHjOR^ 

wherein is a 6tralght<;haln alRyl having 7 to 12 caitoon atoms or a stralghKhain ollmy having 6 to 1 1 caitson 
atoms, wherein the straight-chain alkyi having 7 to 12 cartnn atoms and the straight-chain alk»y having 6 to 1 1 
carbon atoms way have 1 to 3 siibstituents selected from the group consisting of hydroxy, an acyloxy. amino, an 
13 acytantino and oxo: 

IS a straigM<hain alkylena having 2 to 4 caft»n atorrs; 
and are the same or cfifferent and each hydrogen, an alkyl or an acyl: 
and is hydrogen, an a\k^ or an acyl. 
an optically active isomer thereof or a salt thereof 

ao 

33. The benzene compound of daim 31 or 32, having the formula 



25 




(I-X) 



CHgOH 

90 

wherein is a straight-chain alkyl having 7 to 12 ca/bon atoms or a straight-chain alkOMy having 6 to 1 1 carbon 
atonrs, wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkO)(y having 6 to 1 1 
cartXHTi atoms may have 1 to 3 subslituents selected from 9ie group consisting of hydroxy, an acyloxy. amino, an 
acylamino and oxo; and is a straiglit-chain alkylene having 2 to 4 caitxxi atoms, an optically active isomer 
95 thereof or a salt thereof. 

34. The benzene compound of any one of dalnrs 31 to 33. which is selected from the group consisting of 

2-amino^>(4-octylphenyl]butanol. 
40 2-amino-4-(4-heptyloxyphenyl)tiutanol and 

2-amlno-S-(4-hexyloxyphenyl]pentanol. 
an optically active Isomer thereof or a salt thereot 

3& The benzene compound of daim 1. having the formula 

45 



SO 




(I-y) 



wherein X^ is a straight-chain alkyl having 5 to 19 carbon atoms or a straiQiit-chain alkoxy having 4 to 18 carbon 
atoms, wherein the straight-chain alkyi having 5 to 19 carbon atoms and the straight-chain alKoxy having 4 to 18 
carbon atoms may have 1 to 3 substituentB selected from the group consisting of hydroxy, an acyloxy. amino, an 
acylamlna oxo and phenyl; 

is hydrogea an alkyl. hydroxy or an alkoxy; 
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is a straight-chain alkylene having 2 to 4 caibon atonns; 
and are the same or different and each is hydrogen, an aJIcyl or an acyl; 
IS hydrogen, an alkyi or an acyl: and 
R* Is hydrogen or hydroxy. 
5 an optically active isomer thereof or a salt thereof. 

36. The benzene compound of claim 35. having the formula 



CHaOR^ 



wherein is a straight-chain alkyl having 7 to 12 cartMn atoms or a straigM<hain ailvQxy having 6 to 1 1 oaibon 

atoms, wherein the straight«chain alkyt having 7 to 1 2 cait)on atoms and the straight-chain alkoaiy having 6 to 11 
ao cart»n atoms may have 1 to 3 substituente selected from the group consisting of hydrOKy. an acyloxy, amino, an 

acylaminoandoxo; 

is a straight-chain aOcylene havkig 2 to 4 caibon atoms; 

R^ mnd R^ are the same or different and each is hydrogen, en alkyl or an acyl: 

R^ is hydrogen, an alkyl or an acyl; and 
2$ is hydrogen or hydroxy. — - . .- 

an optically active isomer thereof or a salt thereof. 

37. The benzene compound Of Claim 35 or 36. having the formula 




(I-aa) 



CH2OH 



wherein is a straight-chain atkyt having 7 to 1 2 carbon atoms or a straight-chain alHoxy having 6 to 1 1 carb.on 
40 atoms, wherein the straight-chain alkyl having 7 to 12 cart>on atoms and the stralght*chain alkoxy having 6 to 11 

carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroKy. an acytaxy. amino, an 

acylaminoandoxo; 

is a straight-chain alkylene having 2 to 4 carbon atoms; and 

f^ is hydrogen or hydroxy. 
45 an opticaHy active isomer thereof or a salt thereof. 

3& A pharmaceutical conposition comprising any one of the corrpounds claimed in claims 1 to 37. 

39. An immunoGuppressant comprising the benzene conpound, an optically active isomer thereof or a salt thereof of 
80 any one of claims 1 to 37. 

4a The pharmaceutical agent according to claim 39. wherein tfie immunosuppressant is an agent for siwressing 
rejection. 

SB 41 . The pharmaceutical agent aoooiding to daim 39. wherein the immunosuppressant is an agent for the prevention or 
treatment of autoinvrujne diseases. 

42. The pharmaceutical agent according to daim 41 . wherein the agent for the prevention or treatment of autoimmune 
diseases is an agent for the preventton or treatment of rheumatism. 
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